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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the application of: 



Confirmation No.: 1470 



Chyi-Cheng CHEN et al. 



Group Art Unit: 1611 



Application Serial No.: 09/726,880 



Examiner: CHANNAVAJJALA, L. S. 



Filed: November 30, 2000 



Attorney Docket No.: 2921268-001000 



For: A VITAMIN POWDER COMPOSITION AND METHOD OF MAKING 



APPEAL BRIEF 



I. 



Real Party in Interest 



The real party in interest is DSM Nutritional Products, Inc., Parsippany, New Jersey, by 
virtue of the Assignment recorded at reel/frame number 015452/0973. 

II. Related Appeals and Interferences 

Appellants' are not aware of any prior or pending appeal, judicial proceeding, or 
interference, which may be related to, directly affect or be directly affected by, or have a bearing 
on the Board's decision in the pending appeal. 

III. Status of Claims 

Claims 3-14, 17, 28-31, and 33-36 are currently pending and are under appeal. Claims 3- 
14, 17, 28-31, and 33-36 stand rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable 
over either US 5,968,251 to Auweter ("Auweter") in view of US 5,952,395 to Lorant et al. 
("Lorant") or Auweter and EP 937412 ("Stein") in view of Lorant. 

Claim 36 stand rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable over 
Auweter in view of Lorant and US 2,756,177 to Cannalonga ("Cannalonga") or Auweter and 
Stein in view of Lorant and Cannalonga. 
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IV. Status of Amendments 

As set forth in the Office Action dated June 22, 201 1, the Examiner entered the 
amendments and arguments submitted in the Request for Continued Examination (RCE) dated 
May 2, 2011. 

V. Summary of Claimed Subject Matter 

Below is a summary of the claims discussed herein with reference to the specification: 

A. Claim 3 

Dependent Claim 3 recites: The powder composition according to claim 36, wherein the 
polysaccharide gum is isolated from the group consisting of plants, animals and microbial 
sources (Specification at page 8, U. 16-19) 

B. Claim 4 

Dependent claim 4 recites: The powder composition according to claim 3 wherein 
the polysaccharide gum is selected from the group consisting of exudate gums, seaweed 
gums, seed gums, microbial gums, and mixtures thereof (Specification at page 8, 11. 19-20). 

C. Claim 5 

Dependent claim 5 recites: The powder composition according to claim 3 wherein the 
polysaccharide gum is selected from the group consisting of gum arable, flaxseed gum, 
ghatti gum, tamarind gum, arabinogalactan, and mixtures thereof (Speciflcation at page 8, 11. 24- 
25). 

D. Claim 6 

Dependent claim 6 recites: The powder composition according to claim 5 wherein the 
polysaccharide gum is gum arable (Specification at page 8, 11. 26). 

E. Claim 7 

Dependent claim 7 recites: The powder composition according to claim 36 wherein 
the protein is isolated from a plant or an animal source (Speciflcation at page 9, 11. 20-21). 
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F. Claim 8 

Dependent Claim 8 recites: The powder composition according to claim 7 wherein the 
protein is selected from the group consisting of sunflower proteins, soy-bean proteins, cotton 
seed proteins, peanut proteins, rape seed proteins, milk proteins, blood proteins, egg 
proteins, gelatine, crosslinked gelatine, and mixtures thereof (Specification at page 9, 11. 
21-24). 

G. Claim 9 

Dependent claim 9 recites: The powder composition according to claim 8 wherein the 
protein is gelatine (Specification at page 9, 11. 24). 

H. Claim 10 

Dependent claim 10 recites: The powder composition according to claim 36 wherein 
the fat-soluble vitamin is selected from the group consisting of vitamin E or its esters, 
vitamin A or its esters, vitamin K (phytomenadione), vitamin D3 (cholecalciferol), and mixtures 
thereof (Specification at page 10, 11. 19-21). 

I. Claim 11 

Dependent claim 11 recites: The powder composition according to claim 10 wherein 
the fat-soluble vitamin is selected from the group consisting of vitamin E acetate, vitamin A 
acetate, vitamin A palmitate, and mixtures thereof (Specification at page 9, 11. 19-20). 

J. Claim 12 

Dependent claim 12 recites: The powder composition according to claim 36 wherein 
the ratio of fat-soluble vitamin to matrix component is from about 1:99 to about 3:1 
(Specification at page 12, 11. 3-5). 

K. Claim 13 

Dependent claim 13 recites: The powder composition according to claim 12 wherein 
the ratio of fat-soluble vitamin to matrix component is from about 1:8 to about 1:1 
(Specification at page 12, 11. 7-8). 
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L. Claim 14 

Dependent claim 14 recites: The powder composition according to claim 36 
wherein the composition comprises from about 60 to 85% by weight of a matrix 
component, based on the total weight of all the components present in the composition 
(Specification at page 12, 11. 5-7). 

M. Claim 17 

Dependent claim 17 recites: The powder composition according to claim 36, which 
is formed into a tablet (Specification at page 12, In. 23). 
N. Claim 28 

Dependent claim 28 recites: The powder composition according to claim 36 wherein 
the emulsion-forming composition is an oil-in water emulsion-forming composition 
(Specification at page 7, U. 9-11). 

O. Claim 29 

Independent claim 29 recites: A powder composition consisting of at least one fat- 
soluble vitamin dispersed in a matrix of an emulsion-forming composition selected from the 
group consisting of a natural polysaccharide gum, a mixture of polysaccharide gums, a 
protein, a mixture of proteins, and mixtures thereof, wherein the fat-soluble vitamin is present in 
the powder composition in the form of solid droplets (Specification at page 2,11. 16-21), wherein 
the powder composition is produced by a process comprising: 

(a) combining water with a matrix component selected from the group 
consisting of a natural polysaccharide gum, a mixture of polysaccharide gums, a 
protein, a mixture of proteins, and mixtures thereof, to form a solution (Specification at page 3, 
11. 19-20); 

(b) adding a fat-soluble vitamin to the solution to form a crude emulsion 
(Specification at page 3, 11. 19-20), wherein the fat-soluble vitamin is added in an amount to 
provide from about 10% to about 30% by weight fat-soluble vitamin in the powder 
composition ((Specification at page 25, 11. 18-21); 

(c) emulsifying the crude emulsion at a temperature of from about 5° C to about 
75° C at a pressure of from about 10,000 psi (about 680 bar) to about 60,000 psi (about 4080 
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bar) (Specification at page 3, II. 22-24), to obtain an emulsion in which the droplets have an 
average diameter of about 80 to about 120 nm (Specification at page 4, II. 24-25); and 

(d) drying the emulsion to obtain the powder composition (Specification at page 

3, In. 26). 

P. Claim 30 

Dependent claim 30 recites: The powder composition according to claim 29, wherein 
the crude emulsion formed has a solids content of from about 30%(wt) to about 
50%(wt) (Specification at page 22, II. 14-16). 

Q. Claim 31 

Dependent claim 31 recites: The powder composition according to claim 29, further 
comprising mixing the crude emulsion prior to emulsifying, to provide a crude emulsion having 
droplets which are about 1500 nm or less (Specification at page 22, II. 17-18). 

R. Claim 33 

Dependent claim 33 recites: The powder composition according to claim 29, wherein 
the emulsifying occurs at a pressure of from about 20,000 psi (about 1,360 bar) to about 
35,000 psi (about 2380 bar) (Specification at page 26, II. 21-22). 

S. Claim 34 

Dependent claim 34 recites: The powder composition according to claim 29, wherein 
the emulsifying occurs at a pressure of about 25,000 psi (about 1,700 bar) (Specification at 
page 22, In. 21). 

T. Claim 35 

Dependent claim 35 recites: The powder composition according to claim 29 
wherein the emulsion-forming composition is an oil-in water emulsion-forming composition 
(Specification at page 9, U. 28-29). 

U. Claim 36 

Independent claim 36 recites: A powder composition consisting of at least one fat- 
soluble vitamin dispersed in a matrix consisting of an emulsion-forming composition selected 
from the group consisting of a natural polysaccharide gum, a mixture of polysaccharide 
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gums, a protein, a mixture of proteins, and mixtures thereof (Specification at page 2, II. 16-20), 
wherein the fat-soluble vitamin is present in the powder composition in the form of solid 
droplets having an average diameter of about 80 to about 120 nanometers (nm) 
(Specification at page 4, U. 24-25) and wherein the fat-soluble vitamin is present in the 
powder composition in the amount of from about 10% to about 30% by weight (Specification 
at page 25, 11. 18-21) and wherein the composition has a moisture content of about 1 to 4% 
by weight (Specification at page 1 1, U. 19-20 and 11. 24-25). 

VI. Grounds of Rejection to be Reviewed on Appeal 

(1) Whether claims 3-14, 17, 28-31, and 33-36 are properly rejected under 35 U.S.C. § 
103(a) as being allegedly unpatentable over either Auweter in view of Lorant or Auweter and 
Stein in view of Lorant. 

(2) Whether claim 36 is properly rejected under 35 U.S.C. § 103(a) as being allegedly 
unpatentable over either Auweter in view of Lorant and Cannalonga or Auweter and Stein in 
view of Lorant and Cannalonga 

VII. Arguments 

Claims 3-14, 17, 28-31, and 33-36 are rejected under 35 U.S.C. § 103(a) as being 
allegedly unpatentable over either Auweter in view of Lorant or Auweter and Stein in view of 
Lorant. Claim 36 is rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable over 
either Auweter in view of Lorant and Cannalonga or Auweter and Stein in view of Lorant and 
Cannalonga. Appellants respectfully traverse the rejections for at least the following reasons. 

A. Claims 3-14, 17, 28-31, and 33-36 are not obvious over either Auweter in view of 
Lorant or Auweter and Stein in view of Lorant 

1. Failure to Establish a Prima Facie Case of Obviousness for Claim 36 

In rejecting Claim 36, the Examiner asserts that Auweter teaches cold water dispersible 
powders comprising fat soluble vitamins such as carotenoids prepared by the method described 
in abstract and col. 2, II. 27-46. Office Action dated June 22, 201 1, page 3. The Examiner asserts 
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that for the protective colloids, Auweter teaches the claimed proteins such as fish gelatin, 
vegetable proteins, and also gum such as gum Arabic, and also teaches a 0.5 to 20% carotenoids 
and 10-50% by weight of a protective colloid. Id. The Examiner acknowledges that Auweter 
does not exemplify any compositions with the claimed gums or proteins. Id. The Examiner also 
acknowledges that Auweter teaches particles of 200 nm size, but does not teach the claimed 
particle size of 80-120 nm . Id. 

The Examiner asserts that Stein teaches for the colloids, gelatin, starch, gums, pectin, etc, 
and particle size such as 213 nm, 225 nm, or 400nm . Id. at page 4. However, the Examiner 
acknowledges that Stein also does not teach the claimed particle size of 80-120 nm . Id. 

The Examiner finally asserts that Lorant teaches nanoparticle sizes in the range of 30-200 
nm. Id. Thus, the Examiner reasons that it would have been obvious to one of ordinary skill in 
the art to prepare the powders of Auweter in nanoparticle size range suggested by Stein and 
further incorporate the size ranges of Lorant. Id. 

Appellants respectfully traverse. It would not have been obvious for one of ordinary skill 

in the art to combine Auweter, Stein, and Lorant to achieve the instant claimed powder 

composition as the disclosures of Auweter and Stein do not suggest formulations having the 

claimed droplet size having an average diameter of about 80 to about 120 nm , which as 

discussed below, have optical clarity and which appear transparent and/or translucent in an 

otherwise clear solution. Auweter and Stein are directed to the goal of producing better coloring 

compositions, and their properties and disclosed particle size of about 200 nm would produce a 

turbid and colored composition , and Lorant does not remedy these deficiencies. 

a. Instant claimed average diameter of about 80 to about 120 nm is 
integral to optical clarity and appearing transparent and/or 
translucent in solution upon addition to a clear liquid 

As explained in the Declaration of Dr. Bruno Leuenberger submitted herewith (originally 
submitted with the RCE dated December 7, 2009), the claimed powder composition achieves 
optical clarity . See Declaration 5 and 6 and instant Specification, page 7, 11. 1-6. 

As stated in the Specification, "[f]at soluble vitamins for supplementation... when added 
to beverages, will tend to increase the visible turbidity," and "one object of the present invention 
is to provide a powder composition of fat-soluble vitamins which can be added to 
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beverages... preferably without affecting the optical clarity of the beverage." Instant 
Specification, page 1, II. 15-17 and II. 24-26. 

The Specification goes on to state that "optical clarity may be estimated by a visual 
comparison, such that if there is no significant visible added turbidity, the liquid has retained its 
optical clarity." Instant Specification, page 6, II. 5-6. Optical clarity (turbidity) can be accurately 
measured by a turbidimeter, and the amount of reflected light is directly proportional to the 
degree of turbidity. Id. at page 6, II. 6-7, II. 17-18. 

Turbidity is very low for particles having smaller diameters, and turbidity approaches 
zero for particle diameters below 200. See Declaration Tl 21, and Instant Specification, page 6, II. 
3-1 1. Furthermore, at a particle size of about 200 nm, particles are at a transitional point between 
the invisible and visible ranges of the spectrum, and particles having an average diameter in a 
range from about 80 to about 120 nm are in the invisible size range. Id. at 22. The 
Specification also states that "with regard to obtaining a powder containing droplets of a size 
which provide an acceptable turbidity for the desired fortification level, the droplet size resulting 
from addition of the powder is the most important variable ." See instant Specification, page 26, 
II. 12-14. 

Thus, based on the foregoing. Dr. Leuenberger states the claimed particles having an 
average diameter of about 80 to about 120 nm are small enough to allow sufficient transmission 
of light such that a clear liquid in which a powder composition having such particles is added 
appears as transparent and/or translucent solution which is essentially free from turbidity , and the 
claimed particle size range is integral to the favorable aspects achieved above. Id. 

It is apparent from the Declaration of Dr. Leuenberger and the Specification that the 
properties of optical clarity and appearing transparent and/or translucent in solution upon 
addition to a clear liquid are advantageous properties that result from the powder composition as 
claimed. 

b. No reason to turn to Auweter and Stein as their goals are to invent 
better COLORING compositions, not the instant desired goal of 
optical clarity 

Auweter's objective is to prepare better coloring compositions using carotenoid 
preparations to overcome the previous "poor coloring results," and discloses that "the 
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preparations according to the invention are. . . outstandingly suitable as coloring agents for food, 
especially soft drinks." Id. at col. 2, II. 21-26, and col. 5, II. 35-37. Examples 1-2 of Auweter also 
disclose that the preparations according to the invention formed "clear yellow dispersions" and 
"dispersion with an orange hue." Id. at Examples 1-2, col. 6. Auweter also discloses that the 
process variant results in "the precipitated active substance particles after heating. . .with a 
diameter of typically, 200 nm ." Id. at col. 3, II. 51-57. There is no disclosure or suggestion in 
Auweter of any particle size of precipitated active substance that does not have at least a 200 nm 
diameter. 

Stein also discloses a "continuous process for converting carotenoids, retinoids, or natural 
colourants into finely divided pulverous forms which are particularly required for colouring 
foodstuff and animal feeds ." See Stein, [0001]. Examples 1-5 of Stein discloses particle sizes of 
196 nm- 240 nm , and solutions with intensive yellow, red, or cherry-red colorations . 

Based on the foregoing, Auweter and Stein provide no motivation for one of ordinary 
skill in the art to achieve the claimed powder composition. In fact, the goals of Auweter and 
Stein to invent better coloring agents are antithetical to the claimed goal of achieving optical 
clarity and a transparent and/or translucent solution upon addition to a clear liquid , and one of 
ordinary skill in the art would not be motivated to look at technologies directed to better coloring 
effects for inventive compositions directed to optical clarity. 

c. Auweter and Stein goals of inventing better COLORING 

compositions and disclosed properties and particle size would produce 
turbid and colored solution, and not achieve the instant desired clarity 

The physiochemical properties of carotenes such as B-carotene and instant claimed fat- 

soluble vitamins, such as a-tocopherol, are known to differ markedly. See Leuenberger 

Declaration, 23. As indicated in the entry for B-carotene in the Merck Index (Exhibit D), B- 

carotene is an insoluble solid compound, and the use indicated in the Merck Index is as a 

"[yjellow coloring agent for foods." Declaration, *\ 23 and Exhibit D, page 1854, II. 15, 19, and 

26. a-tocopherol, however, is a liquid oil. Declaration, *\ 23. Thus, the physiochemical properties 

of B-carotene and instant claimed fat-soluble vitamins differ in significant ways that affect the 

goals in formulation, and in looking to formulate a liquid oil to achieve a powder composition 

having optical clarity, one of ordinary skill in the art would not have looked to technologies for 
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formulating a solid, insoluble, colored compound which are for preparing compositions directed 
to better coloring agents. Id. 

In fact, the use of B-carotene in Auweter is antithetical to the claimed powder composition which 
achieves optical clarity and a transparent and/or translucent solution upon addition to a clear 
liquid. Id. at 27. Dr. Leuenberger asserts that Auweter provides a B-carotene powder 
composition that renders B-carotene, which is otherwise insoluble, dispersible as fine particles in 
cold water, and the dispersion disclosed by Auweter is a solid in liquid dispersion stabilized with 
colloids. Id. at 25. This is markedly different from the claimed composition that provides solid 
droplets of a fat-soluble vitamin dispersed in a matrix consisting of an emulsion-forming 
composition, where the emulsion-forming composition has sufficient emulsifying properties in 
an oil-in- water context to emulsify the oil into a fine dispersion in an aqueous medium and forms 
a stable emulsion of the claimed droplet size. Id. at 26. 

Thus, Dr. Leueuberger asserts that in view of the foregoing characteristics of Auweter's 
composition and Auweter's disclosed particle size of about 200 nm , when added to a previously 
clear liquid, it would produce a turbid and colored solution , which is consistent with Auweter's 
stated goal of providing better coloring agents. Id. at 25. 

Also asserted in the Stein Declaration (originally submitted with the response dated 
March 28, 2005), Mr. Hermann Stein, who is the inventor of Stein cited by the Examiner, 
declares that "[djuring the research that led to the invention disclosed in Stein, my co-inventors 
and I, using the knowledge available at the time, attempted to produce the smallest possible 
particle size." See Stein Declaration, *\ 6. Stein goes on to assert that "[a]s Example 5 shows, at 
the time, at best we could produce particle sizes of about 196 nm ." Id. at 

Tl 7. Stein declares that "one of skill in the art at the time of the above-captioned invention 
familiar with the disclosures of Stein could not have produced particles of the presently claimed 
size," and "one could not have predicted that the process of the present invention would produce 
significantly smaller particle sizes than the methods of Stein." Id. at TlTl 7, 8. 

Thus, whereas Auweter's B-carotene powder composition and Stein's carotenoid preparation 

having particle sizes of about 200 nm and 196 nm, which is visible to the eye, would produce a 

turbid and colored solution , the claimed powder composition having solid droplets of fat soluble 

- 13 - 

Application No. 09/726,880 
Art Unit 1611 



vitamin with an average diameter of about 80 to about 120 nm , which are not in the visible 
range, achieves optical clarity and a transparent and/or translucent solution upon addition to a 
clear liquid . Thus, one of ordinary skill in the art would have no motivation to look to inventions 
directed to better coloring effects with properties and particle sizes that would produce turbid and 
colored solutions, for inventive compositions directed to optical clarity. 

Thus, in looking to formulate a liquid oil to achieve a powder composition having optical clarity, 
one of ordinary skill in the art would not have looked to such technologies for formulating a 
sohd, insoluble, colored compound for preparing compositions directed to better coloring agents. 

d. The processes of Auweter and Stein does not provide any 

guidance as to how to make the presently claimed composition 

Further, Dr. Leuenberger indicates that Auweter discloses a process that differs from the 
process used in making the claimed powder composition, and does not provide any guidance as 
to how the presently claimed composition can be produced. Leuenberger Declaration, ^ 28. 

As disclosed in the Specification, "[t]he polysaccharide gum and/or the protein, as used in 
this invention both have sufficient emulsifying properties. This means that they have sufficient 
emulsifying properties in an oil-in- water context to emulsify the oil into a fine dispersion in an 
aqueous medium and are capable of forming a stable emulsion of a desired droplet size. . .under 
conditions of high pressure homogenization." See instant Specification, page 7, U. 8-13. High 
pressure means a pressure of about 10,000 psi (about 680 bar) to about 60,000 psi (about 4080 
bar). Id. 

Auweter discloses how to make a solid in liquid dispersion of fine particles of B-carotene 
stabilized with colloids, and does not disclose a process using an emulsion-forming composition 
that has sufficient emulsifying properties in an oil in water context to form a stable emulsion of 
the claimed droplet size. Leuenberger Declaration, ^ 28. Moreover, Auweter's disclosure of the 
use of atmospheric or superatmospheric pressure, e.g., in the range of 20 to 80 bar, preferably 30 
to 60 bar, to produce a cold-water dispersible powder, provides no indication, or expectation of 
success, of using a high-pressure homogenization process at a pressure of from about 10,000 psi 
(about 680 bar) to about 60,000 psi (about 4080 bar), as claimed. Id. and Auweter, Col. 2, 11. 59- 
62. The range pressure indicated for Auweter is much less than the range indicated for the 
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instant invention, and application of the instantly claimed pressure range would have been a 
matter beyond routine experimentation. 

Also, Dr. Leuenberger's Declaration asserts that even if one were to consider using 
greater pressure, although Auweter provides no suggestion of this, the literature indicates that 
pressure is not a result-effective variable in relation to the diameter of particles in an emulsion. 
See Declaration, *\ 29. 

As for Stein, Dr. Leuenberger states that the process of Stein is similar to the process of Auweter 
in achieving their mutual goal of preparing carotenoid powder compositions for use as colorants, 
/(i. at Tl 30. The principle difference between the processes is that Auweter discloses the use of a 
water-miscible organic solvent, whereas Stein discloses the use of a water immiscible organic 
solvent in the first step of forming a suspension of a carotenoid. Id. 

Thus, Dr. Leuenberger expects that the processes of Stein and Auweter would produce 
carotenoid particle sizes in a comparable range of about 200 nm, which is much higher than the 
claimed range of about 80 to about 120 nm. Id. Thus, Auweter provides no motivation or 
guidance for one skilled in the art to achieve the claimed powder composition. Id. at 27. 

Thus, based on the above, one of ordinary skill in the art would not have turned to the teachings 
of Auweter or Stein when inventing new powder compositions with optical clarity, and could not 
have predicted from Auweter alone or in view of Stein that the claimed powder composition 
could be produced having a fat soluble vitamin in the form of solid droplets having an average 
diameter of about 80 to about 120 nm , and which achieves optical clarity and a transparent 
and/or translucent solution upon addition to a clear liquid . 

e. No reason to modify Auweter or Stein with Lorant 

As asserted above, one of ordinary skill would not have looked to either Auweter or Stein 
for new compositions with optical clarity. There is also no reason to modify Auweter or Stein 
with Lorant, and even if one did, Lorant does not remedy the deficiencies of Auweter or Stein. 
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The Examiner fails to set forth a legitimate rationale for modifying the carotenoid 
preparations of Auweter and Stein, with the cosmetic or dermatological composition in the form 
of a gelled ultrafine oil-in- water emulsion of Lorant, to achieve the composition of claim 36. 

Both Auweter and Stein are directed to carotenoid preparations directed to producing 
better coloring effects in food. See Auweter, col. 2, II. 21-26 and Stein, Examples 1-5. In 
contrast, Lorant is directed to a gelled ultrafine oil-in- water emulsion capable of being obtained 
by phase inversion, where gelling of this type of emulsion improves its stability for better 
cosmetic or dermatological compositions. See Lorant, col. 1, II. 8-13, col. 2, II. 15-19, and U. 36- 
38. 

Thus, one of ordinary skill in the art would have no motivation to combine Auweter, 
Stein, and Lorant, as one would not look to a non-edible gelled ultrafine oil-in- water emulsion 
which improve the stability of emulsions used in cosmetic or dermatological compositions, when 
inventing powders directed to better food coloring effects , or inventing the instantly claimed dry 
powder composition consisting of at least one fat-soluble vitamin dispersed in a matrix 
consisting of an emulsion-forming composition. 

Also, as stated above, the goals of Auweter and Stein are to produce a turbid and colored 
solution for food coloring effects, and this characteristic of the compositions of Auweter and 
Stein is partly due to their particle size ranges of about 200 nm or greater , while the instantly 
claimed average size range of about 80 to about 120 nm is integral to optical clarity and 
appearing transparent and/or translucent in solution upon addition to a clear liquid . Thus, one of 
ordinary skill in the art would not want to incorporate the size ranges of Lorant (30-200 nm) into 
the teachings of Auweter and Stein because that incorporation would likely produce optically 
clear liquid , which would defeat the purposes of Auweter and Stein of producing colored 
solutions . 

For the above reasons, claim 36 would not have been rendered obvious over Auweter in 
view of Lorant, or Auweter and Stein in view of Lorant. Claims 3-14, 17, and 28 variously 
depend from claim 36 and, thus, also would not have been rendered obvious. Accordingly, 
Appellants respectfully request reconsideration and withdrawal of the 103(a) rejection. 
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2. Claim 3 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 3 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 36, wherein the polysaccharide gum is isolated from the group consisting of 
plants, animals and microbial sources." The Examiner has failed to provide any evidence that 
the compositions or methods described in Auweter in view of Lorant or Auweter and Stein in 
view of Lorant render claim 3 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

3. Claim 4 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 4 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 3 wherein the polysaccharide gum is selected from the group consisting of 
exudate gums, seeweed gums, seed gums, microbial gums, and mixtures thereof" The Examiner 
has failed to provide any evidence that the compositions or methods described in Auweter in 
view of Lorant or Auweter and Stein in view of Lorant render claim 4 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

4. Claim 5 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 5 and submit that this claim is separately patentable. 
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The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 3 wherein the polysaccharide gum is selected from the group consisting of 
gum Arabic, flaxseed gum, ghatti gum, tamarind gum, arabinogalactan, and mixtures thereof" 
The Examiner has failed to provide any evidence that the compositions or methods described in 
Auweter in view of Lorant or Auweter and Stein in view of Lorant render claim 5 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

5. Claim 6 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 6 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 5 wherein the polysaccharide gum is gum Arabic." The Examiner has failed 
to provide any evidence that the compositions or methods described in Auweter in view of 
Lorant or Auweter and Stein in view of Lorant render claim 6 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

6. Claim 7 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 7 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 36 wherein the protein is isolated from a plant or an animal source." The 
Examiner has failed to provide any evidence that the compositions or methods described in 
Auweter in view of Lorant or Auweter and Stein in view of Lorant render claim 7 obvious. 
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For at least the above, Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

7. Claim 8 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 8 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 7 wherein the protein is selected from the group consisting of sunflower 
proteins, soy-bean proteins, cotton seed proteins, peanut proteins, rape seed proteins, 
milk proteins, blood proteins, egg proteins, gelatine, crosslinked gelatine, and mixtures 
thereof." The Examiner has failed to provide any evidence that the compositions or methods 
described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render claim 8 
obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

8. Claim 9 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 9 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 8 wherein the protein is gelatine." The Examiner has failed to provide any 
evidence that the compositions or methods described in Auweter in view of Lorant or Auweter 
and Stein in view of Lorant render claim 9 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 
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9. Claim 10 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 10 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 36 wherein the fat-soluble vitamin is selected from the group 
consisting of vitamin E or its esters, vitamin A or its esters, vitamin K (phytomenadione), 
vitamin D3 (cholecalciferol), and mixtures thereof." 

The Examiner acknowledges that Auweter teaches carotenoids esters, and not the claimed 
vitamins of claims 10-11 , and has failed to provide any evidence that the compositions or 
methods described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render 
claim 10 obvious. Office Action dated June 22, 201 1, page 3. 

Also, as asserted above, the physiochemical properties of carotenes such as B-carotene 
and instant claimed fat-soluble vitamins, such as a-tocopherol, are known to differ markedly. See 
Leuenberger Declaration, 23. As indicated in the entry for B-carotene in the Merck Index 
(Exhibit D), B-carotene is an insoluble solid compound, and the use indicated in the Merck Index 
is as a "[yjellow coloring agent for foods." Declaration, ^ 23 and Exhibit D, page 1854, 11. 15, 19, 
and 26. a-tocopherol, however, is a liquid oil. Declaration, ^ 23. Thus, the physiochemical 
properties of B-carotene and instant claimed fat-soluble vitamins differ in significant ways that 
affect the goals in formulation, and in looking to formulate a liquid oil to achieve a powder 
composition having optical clarity, one of ordinary skill in the art would not have looked to 
technologies for formulating a solid, insoluble, colored compound which are for preparing 
compositions directed to better coloring agents. Id. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

10. Claim 11 is Independently Patentable 
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For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 1 1 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 10 wherein the fat-soluble vitamin is selected from the group 
consisting of vitamin E acetate, vitamin A acetate. Vitamin A palmitate, and mixtures thereof" 

The Examiner acknowledges that Auweter teaches carotenoids esters, and not the claimed 
vitamins of claims 10-11 , and has failed to provide any evidence that the compositions or 
methods described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render 
claim 1 1 obvious. Office Action dated June 22, 201 1, page 3. 

Also, as asserted above, the physiochemical properties of carotenes such as B-carotene 
and instant claimed fat-soluble vitamins, such as a-tocopherol, are known to differ markedly. See 
Leuenberger Declaration, 23. As indicated in the entry for B-carotene in the Merck Index 
(Exhibit D), B-carotene is an insoluble solid compound, and the use indicated in the Merck Index 
is as a "[yjellow coloring agent for foods." Declaration, ^ 23 and Exhibit D, page 1854, 11. 15, 19, 
and 26. a-tocopherol, however, is a liquid oil. Declaration, ^ 23. Thus, the physiochemical 
properties of B-carotene and instant claimed fat-soluble vitamins differ in significant ways that 
affect the goals in formulation, and in looking to formulate a liquid oil to achieve a powder 
composition having optical clarity, one of ordinary skill in the art would not have looked to 
technologies for formulating a solid, insoluble, colored compound which are for preparing 
compositions directed to better coloring agents. Id. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

11. Claim 12 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully 
disagree with the Examiner's rejection over claim 12 and submit that this claim is 
separately patentable. The cited reference fails to provide a teaching or suggestion of 
"[t]he powder composition according to claim 36 wherein the ratio of fat-soluble 
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vitamin to matrix component is from about 1:99 to about 3:1." The Examiner has 
failed to provide any evidence that the compositions or methods described in Auweter in 
view of Lorant or Auweter and Stein in view of Lorant render claim 12 obvious. 

For at least the above, Appellants respectfully submit that the 35 USC 103(a) 
rejection over Auweter in view of Lorant or Auweter and Stein in view of Lorant is 
improper and withdrawal of the rejection is respectfully requested. 

12. Claim 13 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 13 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 12 wherein the ratio of fat-soluble vitamin to matrix component is from 
about 1 :8 to about 1:1." The Examiner has failed to provide any evidence that the compositions 
or methods described in Auweter in view of Lorant or Auweter and Stein in view of Lorant 
render claim 13 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

13. Claim 14 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 14 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 36 wherein the composition comprises from about 60 to 85% by weight 
of a matrix component, based on the total weight of all the components present in the 
composition." The Examiner has failed to provide any evidence that the compositions or 
methods described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render 
claim 14 obvious. 
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In fact, the Examiner asserts that Auweter teaches 10-50% by weight of a protective 
colloid (which the Examiner equates with the matrix component), which would fall outside the 
range of the matrix component as asserted by claim 14. Office Action dated June 22, 201 1, page 
3. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

14. Claim 17 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 17 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 36, which is formed into a tablet." 

The Examiner asserts that Auweter teaches the carotenoids powders for food 
compositions but not tablet preparations. Office Action dated June 22, 2011, page 3. However, 
the Examiner goes on to assert that preparing an appropriate form of the composition such as 
powder or solid tablet or liquid depending on the food preparation would have been within the 
scope of a skilled artisan. Id. However, the Examiner has failed to provide any evidence that the 
compositions or methods described in Auweter in view of Lorant or Auweter and Stein in view 
of Lorant render claim 17 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

15. Claim 28 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 28 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 36 wherein the emulsion-forming composition is an oil-in water 
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emulsion-forming composition." The Examiner has failed to provide any evidence that the 
compositions or methods described in Auweter in view of Lorant or Auweter and Stein in view 
of Lorant render claim 28 obvious. 

For at least the above, Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

16. Claim 29 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over independent claim 29 and submit that this claim is separately 
patentable. The cited reference fails to provide a teaching or suggestion of "[a] powder 
composition consisting of at least one fat-soluble vitamin dispersed in a matrix of an 
emulsion-forming composition selected from the group consisting of a natural 
polysaccharide gum, a mixture of polysaccharide gums, a protein, a mixture of proteins, and 
mixtures thereof, wherein the fat-soluble vitamin is present in the powder composition in the 
form of solid droplets, wherein the powder composition is produced by a process comprising: 

(a) combining water with a matrix component selected from the group consisting 
of a natural polysaccharide gum, a mixture of polysaccharide gums, a protein, a mixture 
of proteins, and mixtures thereof, to form a solution; 

(b) adding a fat-soluble vitamin to the solution to form a crude emulsion, wherein the 
fat-soluble vitamin is added in an amount to provide from about 10% to about 30% by 
weight fat-soluble vitamin in the powder composition; 

(c) emulsifying the crude emulsion at a temperature of from about 5° C to about 75° C at 
a pressure of from about 10,000 psi (about 680 bar) to about 60,000 psi (about 4080 bar), to 
obtain an emulsion in which the droplets have an average diameter of about 80 to about 120 
nm; and 

(d) drying the emulsion to obtain the powder composition." 
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The Examiner has failed to provide any evidence that the compositions or methods 
described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render claim 29 
obvious. 

Also, Dr. Leunenberger explains in his Declaration that Auweter discloses a process that 
differs from the process used in making the claimed powder composition, and does not provide 
any guidance as to how the presently claimed composition can be produced. Declaration, ^ 28. 

Auweter discloses how to make a solid in liquid dispersion of fine particles of B-carotene 
stabilized with colloids, and does not disclose a process using an emulsion-forming composition 
that has sufficient emulsifying properties in an oil in water context to form a stable emulsion of 
the claimed droplet size. Id. 

Moreover, Auweter's disclosure of the use of atmospheric or superatmospheric pressure, 
e.g., in the range of 20 to 80 bar, preferably 30 to 60 bar, to produce a cold-water dispersible 
powder, provides no indication, or expectation of success, of using a high-pressure 
homogenization process at a pressure of from about 10,000 psi (about 680 bar) to about 60,000 
psi (about 4080 bar), as disclosed. Id. and Auweter, Col. 2, 11. 59-62. The range pressure 
indicated for Auweter is much less than the range indicated for the instant invention, and 
application of the instantly claimed pressure range would have been a matter beyond routine 
experimentation. 

Also, Dr. Leuenberger's Declaration describes that even if one were to consider using 
greater pressure, although Auweter provides no suggestion of this, the literature indicates that 
pressure is not a result-effective variable in relation to the diameter of particles in an emulsion. 
See Declaration, ^ 29. 

As for Stein, Dr. Leuenberger states that the process of Stein is similar to the process of 
Auweter in achieving their mutual goal of preparing carotenoid powder compositions for use as 
colorants. Id. at ^ 30. The principle difference between the processes is that Auweter discloses 
the use of a water-miscible organic solvent, whereas Stein discloses the use of a water 
immiscible organic solvent in the first step of forming a suspension of a carotenoid. Id. Dr. 
Leuenberger expects that the processes of Stein and Auweter would produce carotenoid particle 
sizes in a comparable range of about 200 nm, which is much higher than the claimed range of 
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about 80 to about 120 nm. Id. Thus, Auweter and Stein provide no motivation for one skilled in 
the art to achieve the claimed powder composition. Id. at 27. 

For at least the above, Appellants respectfully submit that the 35 USC 103(a) rejection of 
independent claim 29 over Auweter in view of Lorant or Auweter and Stein in view of Lorant is 
improper and withdrawal of the rejection is respectfully requested. Claims 30, 31, 33-35 various 
depend from claim 29, and are also not rendered obvious. 

17. Claim 30 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 30 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 29, wherein the crude emulsion formed has a solids content of from 
about 30%(wt) to about 50%(wt)." The Examiner has failed to provide any evidence that the 
compositions or methods described in Auweter in view of Lorant or Auweter and Stein in view 
of Lorant render claim 30 obvious. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

18. Claim 31 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 3 1 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 29, further comprising mixing the crude emulsion prior to emulsifying, 
to provide a crude emulsion having droplets which are about 1500 nm or less." The 
Examiner has failed to provide any evidence that the compositions or methods described in 
Auweter in view of Lorant or Auweter and Stein in view of Lorant render claim 3 1 obvious. 
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For at least the above, Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

19. Claim 33 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 33 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 29, wherein the emulsifying occurs at a pressure of from about 20,000 
psi (about 1,360 bar) to about 35,000 psi (about 2380 bar)." The Examiner has failed to 
provide any evidence that the compositions or methods described in Auweter in view of Lorant 
or Auweter and Stein in view of Lorant render claim 33 obvious. 

Also, as disclosed above. Dr. Leunenberger describes in his Declaration that Auweter discloses a 
process that differs from the process used in making the claimed powder composition, and does 
not provide any guidance as to how the presently claimed composition can be produced. 
Declaration, 28. 

Moreover, Auweter's disclosure of the use of atmospheric or superatmospheric pressure, 
e.g., in the range of 20 to 80 bar, preferably 30 to 60 bar, to produce a cold-water dispersible 
powder, provides no indication, or expectation of success, of using a high-pressure 
homogenization process at a pressure of from about about 20,000 psi (about 1,360 bar) to 
about 35,000 psi (about 2380 bar), as disclosed. Id. and Auweter, Col. 2, 11. 59-62. The range 
pressure indicated for Auweter is much less than the range indicated for the instant invention, 
and application of the instantly claimed pressure range would have been a matter beyond routine 
experimentation. 

Also, Dr. Leuenberger's Declaration explains that even if one were to consider using 
greater pressure, although Auweter provides no suggestion of this, the literature indicates that 
pressure is not a result-effective variable in relation to the diameter of particles in an emulsion. 
See Declaration, *\ 29. 
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As for Stein, Dr. Leuenberger states that the process of Stein is similar to the process of 
Auweter in achieving their mutual goal of preparing carotenoid powder compositions for use as 
colorants. Id. at *\ 30. The principle difference between the processes is that Auweter discloses 
the use of a water-miscible organic solvent, whereas Stein discloses the use of a water 
immiscible organic solvent in the first step of forming a suspension of a carotenoid. Id. Dr. 
Leuenberger expects that the processes of Stein and Auweter would produce carotenoid particle 
sizes in a comparable range of about 200 nm, which is much higher than the claimed range of 
about 80 to about 120 nm. Id. Thus, Auweter and Stein provide no motivation for one skilled in 
the art to achieve the claimed powder composition. Id. at 27. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

20. Claim 34 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 34 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 29, wherein the emulsifying occurs at a pressure of about 25,000 psi 
(about 1,700 bar)." The Examiner has failed to provide any evidence that the compositions or 
methods described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render 
claim 34 obvious. 

The Examiner has failed to provide any evidence that the compositions or methods 
described in Auweter in view of Lorant or Auweter and Stein in view of Lorant render claim 29 
obvious. 

Also, as disclosed above. Dr. Leunenberger states in his Declaration that Auweter 
discloses a process that differs from the process used in making the claimed powder 
composition, and does not provide any guidance as to how the presently claimed composition 
can be produced. Declaration, *\ 28. 
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Moreover, Auweter's disclosure of the use of atmospheric or superatmospheric pressure, 
e.g., in the range of 20 to 80 bar, preferably 30 to 60 bar, to produce a cold-water dispersible 
powder, provides no indication, or expectation of success, of using a high-pressure 
homogenization process at a pressure of about 25,000 psi (about 1,700 bar), as disclosed. Id. 
and Auweter, Col. 2, 11. 59-62. The range pressure indicated for Auweter is much less than the 
range indicated for the instant invention, and application of the instantly claimed pressure range 
would have been a matter beyond routine experimentation. 

Also, Dr. Leuenberger's Declaration explains that even if one were to consider using 
greater pressure, although Auweter provides no suggestion of this, the literature indicates that 
pressure is not a result-effective variable in relation to the diameter of particles in an emulsion. 
See Declaration, *\ 29. 

As for Stein, Dr. Leuenberger states that the process of Stein is similar to the process of 
Auweter in achieving their mutual goal of preparing carotenoid powder compositions for use as 
colorants. Id. at *\ 30. The principle difference between the processes is that Auweter discloses 
the use of a water-miscible organic solvent, whereas Stein discloses the use of a water 
immiscible organic solvent in the first step of forming a suspension of a carotenoid. Id. Dr. 
Leuenberger expects that the processes of Stein and Auweter would produce carotenoid particle 
sizes in a comparable range of about 200 nm, which is much higher than the claimed range of 
about 80 to about 120 nm. Id. Thus, Auweter and Stein provide no motivation for one skilled in 
the art to achieve the claimed powder composition. Id. at 27. 

For at least the above. Appellants respectfully submit that the 35 USC 103(a) rejection 
over Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and 
withdrawal of the rejection is respectfully requested. 

21. Claim 35 is Independently Patentable 

For at least the reasons set forth above in Section VII, Appellants respectfully disagree 
with the Examiner's rejection over claim 35 and submit that this claim is separately patentable. 
The cited reference fails to provide a teaching or suggestion of "[t]he powder composition 
according to claim 29, wherein the emulsion-forming composition is an oil-in-water 
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emulsion-forming composition." The Examiner has failed to provide any evidence that the 
compositions or methods described in Auweter in view of Lorant or Auweter and Stein in view 
of Lorant render claim 35 obvious. 

For at least the above, Appellants respectfully submit that the 35 USC 103(a) rejection over 
Auweter in view of Lorant or Auweter and Stein in view of Lorant is improper and withdrawal 
of the rejection is respectfully requested. 

B. Claim 36 is not obvious over either Auweter in view of Lorant and Cannalonga or 
Auweter and Stein in view of Lorant and Cannalonga 

The Examiner asserts that Auweter, Stein, and Lorant fails to teach the claimed moisture 
content, however, Cannolonga teaches vitamin powder preparations comprising emulsifying fat 
soluble vitamins with water, gelatin and gum acacia and a sugar or a sugar alcohol, wherein the 
compositions are dry and free-flowing. Office Action dated June 22, 201 1, page 7. The Examiner 
asserts that the example teaches maintaining moisture content to less than 8%, thus, it would 
have been obvious for one of ordinary skill in the art to prepare the powders of Auweter in 
nanoparticle ranges suggested by Stein, in the size ranges as low as 30-200 nm of Lorant and 
further maintain the moisture content of the composition to less than 8% and even at 3% because 
Cannalonga suggests that the low moisture content prevents agglomeration of the particles 
dispersed. Id. at pages 7-8. 

As set forth above, however, it is not obvious for one of ordinary skill to combine the 
teachings of Auweter, Stein, and Lorant to obtain the instant claimed powder composition, and 
Howard does not overcome these deficiencies. Therefore, the Examiner has failed to set forth a 
prima facie case of obviousness. 
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VIII. Conclusion 

Appellants respectfully submit that the Examiner has not set forth a proper prima facie 
case of obviousness because no reasoning has been articulated based on rational underpinnings 
to support the legal conclusion of obviousness. Withdrawal of the rejections are respectfully 
requested. 

The requisite fee due upon filing of this brief is submitted herewith. Any additional fee is 
to be charged to Baker Donelson Bearman Caldwell & Berkowitz, PC, Deposit Account No. 50- 
4254, referencing docket number 2921268-001000. 

Respectfully submitted. 
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IX. Claims Appendix 

1-2. (Canceled) 

3. (Previously Presented) The powder composition according to claim 36, wherein the 
polysaccharide gun is isolated from the group consisting of plants, animals and microbial 
sources. 

4. (Previously Presented) The powder composition according to claim 3 wherein the 
polysaccharide gum is selected from the group consisting of exudate gums, seaweed 
gums, seed gums, microbial gums, and mixtures thereof 

5. (Previously Presented) The powder composition according to claim 3 wherein the 
polysaccharide gum is selected from the group consisting of gum arable, flaxseed gum, 
ghatti gum, tamarind gum, arabinogalactan, and mixtures. 

6. (Previously Presented) The powder composition according to claim 5 wherein the 
polysaccharide gum is gum arable. 

7. (Previously Presented) The powder composition according to claim 36 wherein the 
protein is isolated from a plant or an animal source. 

8. (Previously Presented) The powder composition according to claim 7 wherein the 
protein is selected from the group consisting of sunflower proteins, soy-bean proteins, cotton 
seed proteins, peanut proteins, rape seed proteins, milk proteins, blood proteins, egg 
proteins, gelatine, crosslinked gelatine, and mixtures thereof 

9. (Previously Presented) The powder composition according to claim 8 wherein the protein 
is gelatine. 

10. (Previously Presented) The powder composition according to claim 36 wherein the 
fat-soluble vitamin is selected from the group consisting of vitamin E or its esters, vitamin 
A or its esters, vitamin K (phytomenadione), vitamin D3 (cholecalciferol), and mixtures thereof. 

11. (Previously Presented) The powder composition according to claim 10 wherein the 
fat-soluble vitamin is selected from the group consisting of vitamin E acetate, vitamin A 
acetate, vitamin A palmitate, and mixtures thereof 
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12. (Previously Presented) The powder composition according to claim 36 wherein the 
ratio of fat-soluble vitamin to matrix component is from about 1:99 to about 3:1. 

13. (Previously Presented) The powder composition according to claim 12 wherein the 
ratio of fat-soluble vitamin to matrix component is from about 1:8 to about 1:1. 

14. (Previously Presented) The powder composition according to claim 36 wherein the 
composition comprises from about 60 to 85% by weight of a matrix component, based 
on the total weight of all the components present in the composition. 

17. (Previously Presented) The powder composition according to claim 36, which is 
formed into a tablet. 

28. (Previously Presented) The powder composition according to claim 36 wherein the 
emulsion-forming composition is an oil-in water emulsion-forming composition. 

29. (Previously Presented) A powder composition consisting of at least one fat-soluble 
vitamin dispersed in a matrix of an emulsion-forming composition selected from the group 
consisting of a natural polysaccharide gum, a mixture of polysaccharide gums, a protein, a 
mixture of proteins, and mixtures thereof, wherein the fat-soluble vitamin is present in the 
powder composition in the form of solid droplets, wherein the powder composition is produced 
by a process comprising: 

(a) combining water with a matrix component selected from the group consisting 
of a natural polysaccharide gum, a mixture of polysaccharide gums, a protein, a mixture 
of proteins, and mixtures thereof, to form a solution; 

(b) adding a fat-soluble vitamin to the solution to form a crude emulsion, wherein the 
fat-soluble vitamin is added in an amount to provide from about 10% to about 30% by 
weight fat-soluble vitamin in the powder composition; 

(c) emulsifying the crude emulsion at a temperature of from about 5° C to about 75° C at 
a pressure of from about 10,000 psi (about 680 bar) to about 60,000 psi (about 4080 bar), to 
obtain an emulsion in which the droplets have an average diameter of about 80 to about 120 
nm; and 
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(d) drying the emulsion to obtain the powder composition. 

30. (Previously Presented) The powder composition according to claim 29, wherein the 
crude emulsion formed has a solids content of from about 30%(wt) to about 50%(wt). 

31. (Previously Presented) The powder composition according to claim 29, further 
comprising mixing the crude emulsion prior to emulsifying, to provide a crude emulsion having 
droplets which are about 1500 nm or less. 

33. (Previously Presented) The powder composition according to claim 29, wherein the 
emulsifying occurs at a pressure of from about 20,000 psi (about 1,360 bar) to about 35,000 
psi (about 2380 bar). 

34. (Previously Presented) The powder composition according to claim 29, wherein the 
emulsifying occurs at a pressure of about 25,000 psi (about 1,700 bar). 

3 5 . (Previously Presented) The powder composition according to claim 29 wherein 
the emulsion-forming composition is an oil-in water emulsion-forming composition. 

36. (Previously Presented) A powder composition consisting of at least one fat-soluble 
vitamin dispersed in a matrix consisting of an emulsion-forming composition selected from 
the group consisting of a natural polysaccharide gum, a mixture of polysaccharide gums, a 
protein, a mixture of proteins, and mixtures thereof, wherein the fat-soluble vitamin is present in 
the powder composition in the form of solid droplets having an average diameter of about 
80 to about 120 nanometers (nm) and wherein the fat-soluble vitamin is present in the 
powder composition in the amount of from about 10% to about 30% by weight and wherein 
the composition has a moisture content of about 1 to 4% by weight. 
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re Application of: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Docket No.: 20523 US (C038435/0 120240) 



Chyl-Cheng CHEN and Bruno LEUENBERGER 



Examiner: L. Channavajjala 



Serial No.: 09/726.880 



Art Unit: 1611 



Filed: November 30, 2000 

For: A VITAMIN POWDER COMPOSITION 
AND METHOD OF MAKING 



DECLARATION OF BRUNO LEUENBERGER. Ph.D.. UNDER 37 C.F.R S 1.132 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



I, Bruno Leuenberger, a Swiss citizen, declare as follows: 

1 . I received a Ph.D in Physical Chemistry from the University of Bern, 



Switzerland, In 1985. My postdoctoral work was done at the University of Virginia, 
Charlottesville, VA, USA, in 1986. 



2. I have been employed by DSM Nutritional Products Ltd., 



Kaiseraugst, Switzerland ("DSM") or its predecessor, Roche Vitamins Division, Basel, 
Switzerland ("Roche Vitamins"), since 1987. DSM became my employer during or 
around December 2003. 

3. Specifically, from 1987 to 1989. while working at Roche Vitamins, I 
was a Laboratory Leader, Product Formulation. During 1990. I was the Group Head of 
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Product Form Development Research. From 1991 to 2001. I was the Section Head of 
Carotenoid Formulation and the Project Manager of certain carotenoid-related projects. 
From 2001 to 2004, I was the Section Head of Product Form Development, Human 
Nutrition & Health and I was the Project Manager of several formulation projects. From 
2004 to 2007, I was the Competence Manager, Product Form Concept & Design. From 
2007 to the present, I have been a Corporate Scientist, Nutrition Formulation and 
Application. My wprk overall has involved development of product forms of carotenoids, 
vitamins and other health-related ingredients for feed, food, and pharmaceuticals, with 
emphasis on formulation of sparingly soluble actives and controlled release. I have also 
investigated raw materials, especially protective colloids, for the development of new 
' product forms. In addition, I have evaluated new formulation technologies, especially 
pertaining to micronization, em unification and solidification. A copy of my Curriculum 
Vitae is enclosed as Exhibit A. 

4. The present application discloses and claims a powder composition 
comprising at least one fat-soluble vitamin dispersed in a matrix consisting of an 
emulsion-forming composition selected from the group consisting of a natural 
polysaccharide gum, a mixture of polysaccharide gums, a protein, a mixture of proteins, 
and mixtures thereof, wherein the fat-soluble vitamin is present in the powder 
composition in the form of solid droplets having an average diameter of about 80 to 
about 120 nanometers (nm) and wherein the fat-soluble vitamin is present in the powder 
composition in the amount of from about 10% to about 30% by weight. The fat-soluble 
vitamin may be, for example, vitamin E or its esters, vitamin A or its esters, vitamin K 
{phytomenadione), vitamin D3 (cholecalciferol), and mixtures thereof. The specification 
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discloses that the fat-soluble vitamin "may be used in pure form, or in a suitable diluent 
such as a fat or edible oil (e.g. soybean oil). Thus the droplets in the powder of this 
invention may contain one or more vitamins in an appropriate diluent." (Page 10, lines 
5-7.) 

5. The specification also discloses that "[t]he invention contemplates 
powder compositions which, when added to a liquid, provide vitamin droplets averaging 
about 70 to 200 nm in diameter, ... preferably about 80 to about 120 nm.... When the 
liquid is optically clear, then the liquid remains for all practical purposes optically clear 
after addition of a powder composition according to this invention." (Page 6, lines 19- 
24.) The specification also discloses that "[t]he compositions of this invention may ... be 
added to liquids that are not optically clear, [yet] increase in turbidity is not of concern. 
Ringing will not occur." (Page 6, lines 17-19.) 

6. The specification further discloses that "[o]ptical clarity (turbidity) 
can be measured by a turbidimeter." (Page 5, lines 27-28.) Furthermore, "[tjurbidity is 
measured by directing a beam of light into a cell containing a test sample, measuring 
the amount of light that is reflected at a 90 degree angle by any droplets present in the 
sample and comparing it to the light scattered by a standard reference suspension. ... 
The amount of reflected light is directly proportional to the degree of turbidity. NTU 
(Nephelometric Turbidity Unit) is customarily used to describe the results from the 
turbidity measurement using a turbidimeter. Higher NTU means higher turbidity." 
(Page 6, lines 3-11.) The specification further discloses that "optical clarity (NTU) is a 
function of the droplet size of the composition." (Page 23, lines 4-5.) This is indicated, 
for example, in Figure 2, which "shows a graph of droplet size (nm) versus optical clarity 
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(NTU) for 15.75%(wt) vitamin E (circte) and 26.25ys(wt) vitamin E (square) In water 
dispersion." (Page 4, lines 9-10; Fig. 2.) As can be seen in the graph, the optical clarity 
(NTU) of a claimed powder composition which is In a water dispersion is lower, i.e., 
improved, for emulsion droplet particles between about 80 to about 120 nanometers 
(nin), than for emulsion droplet particles above that particle size range. (Fig. 2.) 

7. As noted above, the application discloses and claims that the 
matrix in which the fat-soluble vitamin Is dispersed consists of an emufeion-forming 
composition selected from the group consisting of a natural polysaccharide gum, a 
mixture of polysaccharide gums, a protein, a mixture of proteins, and mixtures thereof. 
The specification discloses that "[t]he polysaccharide gum and/or the protein, as used in 
this invention both have sufficient emulsilying properties. This means that they have 
sufficient emulsifying properties in an oil-in-water context to emulsify the oil into a fine 
dispersion in an aqueous medium and are capable of forming a stable emulsion of a 
desired droplet size ... under conditions of high pressure homogenization." (Page 6, 
lines 26-31.) Whether a selected polysaccharide gum or a protein has an emulsifying 
capacity sufficient for use in the claimed invention may be easily determined by 
assaying whether or not the selected polysaccharide gum and/or protein can maintain 
an emulsion as defined above, and as further described..." (Page 7, lines 7-11) The 
protocol that one skilled in the art can use to detennine whether or not a potential matrix 
component has a sufficient emulsifying capacity and is thus suitable for use in 
accordance with the claimed invention can be found in the specification at page 7, lines 
12-23. Further infomiation regarding the matrix component (mn be found In the 
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specification from page 6, line 31 to page 7, line 6, and page 7, line 26 to page 9, 
fine 28. 

8. In addition, the present appHcation discloses and claims a powder 
composition comprising at ieast one fat-soluble vitamin dispersed in a matrix of an 
emulsion-forming composition selected from the group consisting of a natural 
polysaccharide gum, a mixture of polysaccharide gums, a protein, a mixture of proteins, 
and mixtures thereof, wherein the fat-soluble vitamin is present in the powder 
composition in the form of solid droplets, wherein the powder composition is produced 
by a process comprising: (a) combining water with a matrix component selected from 
the group consisting of a natural polysaccharide gum, a mixture of polysaccharide 
gums, a protein, a mixture of proteins, and mixtures thereof, to form a solution; (b) 
adding a fat-soiuble vitamin to the solution to form a crude emulsion, wherein the fat- 
soluble vitamin is added in an amount to provide from about 10% to about 30% by 
weight fat-soluble vitamin in the powder composition; (c) emulsifying the crude emulsion 
at a temperature of from about S** C to about TS** C at a pressure of from about 10,000 
psi (about 680 bar) to about 60,000 psi (about 4080 bar), to obtain an emulsion in which 
the droplets have an average diameter of about 70 to about 200 nm; and (d) drying the 
emulsion to obtain the powder composition. The specification discloses that 'ti|n order 
to attain the desired droplet size, the emulsion step . , . may be repeated through one or 
more passes as necessary to obtain the desired droplet size, i.e., the crude emulsion Is 
passed Into the homogeniiation vessel, emulsified, passed out of the homogenization 
vessel, and passed through the homogenization vessel again until the desired droplet 
size is attained.** (Page 21. lines 12-16.) The specification provides guidance in 
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disclosing that "[ujsually at least five to twenty passes will be required." (Page 21, line 
16.) It is further disclosed that "[elmulsification passes should continue until testing 
shows that the desired droplet size is achieved as determined by particle size analysis 
(for example, by light scattering...). It is important that the homogenization step be 
performed at an ultra-high pressure as described ... to effectively reduce the droplet 
size of the emulsion to a desirable size." (Page 21, lines 23-29.) As disclosed, 
"homogenization" refers to "further emulsification." (Page 26, lines 4-5.) The 
specification also discloses that "the droplet size of the emulsion determines the droplet 
size in the resulting powder..." (Page 22, lines 8-11, and page 23. lines 25-30.) 
Emulsification may be continued, for example, until the droplets in the emulsion have a 
preferred average diameter of from about 80 to about 120 nm. (Page 21, line 27 to 
Page 22, line 7.) 

9. I am aware that an Office Action issued on April 1, 2009, with 
regard to the present application. (Paper No. 20090330.) It is my understanding that in 
the Office Action, the Examiner asserted that claims 1, 3-14, and 17 are not patentably 
distinct from U.S. Patent No. 5,968,251 to Auweter et al. ("Auweter") alone, or in view of 
EP 937412 to Stein et al. ("Stein"). (Id. at 2.) The Examiner has relied on these 
documents as disclosing and/or suggesting a powder composition comprising at least 
one fat-soluble vitamin dispersed in a matrix consisting of an emulsion-forming 
composition selected from the group consisting of a natural polysaccharide gum, a 
mixture of polysaccharide gums, a protein, a mixture of proteins, and mixtures thereof, 
wherein the fat-soluble vitamin is present in the powder composition in the form of solid 
droplets having an average diameter of about 80 to about 120 nanometers (nm) and 
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wherein the fat-soluble vitamin is present in the powder composition in the amount of 
from about 10% to about 30% by weight. (Id. at 2-3.) 

10. It is also my understanding that in the Office Action, the Examiner 
asserted that claim 15 is not patentably distinct from Auweter alone or in view of Stein 
and U.S. Patent No. 3,886,294 to Emodi et al. ("Emodi"). The Examiner has relied on 
these documents as disclosing and/or suggesting a powder composition as indicated in 
paragraph 9 above, wherein the composition further comprises from about 60 to 85% by 
weight of a matrix component, based on the total weight of all the components present 
in the composition, and the composition has a moisture content of about 1-4% by 
weight. 

11. I am familiar with Auweter cited in the pending Office Action. 
Auweter discloses that carotenolds are "entirely insoluble" in water. (Col. 1, lines 42- 
51.) Auweter set out to prepare coloring composrtions using carotenoids, and sought to 
overcome the "poor coloring results" that had previously been obtained due to the 
insolubility of carotenoids. (Id.) 

12. Auweter further discloses "coidwater-dispersible dry powders which 
contain carotenoids and are obtainable {by the process disclosed] and which have 
different color effects depending on the production variant." (Col. 1, lines 26-29.) 
Auweter also discloses that the "(clarotenoid preparations in the form of coidwater- 
dispersible powders are produced by 

a) preparing a molecular-disperse solution of a carotenoid, 
with or without an emulsifier and/or an edible oil, in a 
volatile, water-miscible, organic solvent at elevated 
temperature and adding therein an aqueous solution of a 
protective colloid, whereupon the hydrophilic solvent 
component is transferred into the aqueous phase, and 
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the hydrophobic phase of the carotenoid results as [the] 
nanodisperse phase, 

b) heating the resulting hydrosol at from 40* C. to 90" C, 
with or without cooling of the hydrosol to from 0" C. to 30" 
C. beforehand, and '. 

c) removing the solvent and the water from the heated 
hydrosol, and converting it into a water-dispersible dry 
powder. (Abstract.) 

Auweter discloses that the molecular disperse solution according to process step a) can 
be carried out "under atmospheric or superatmospheric pressure." (Col. 2, lines 47-54.) 
According to Auweter, "[s)uperatmospheric pressure, e.g. in the range from 20 bar to 80 
bar, preferably 30 to 60 bar, may be advantageous for rapid preparation of the 
molecular-disperse solution." (Col. 2, lines 59-62.) Auweter also discloses that in 
example 1, "[t]he ... process took place under 30 bar..." (Col. 6, line 48-49.) 

1 3. "Examples of protective colloids which are used" in accordance with 
Auweter are said to be "gelatin, fish gelatin, starch, dextrin, vegetable proteins, pectin, 
gum arable, casein, caseinate or mixtures thereof." (Col. 4, lines 40-42.) Auweter 
discloses that "it is also possible to employ polyvinyl alcohol, polyvinylpyrrolidone, 
methylcellulose, carboxymethylcellulose, hydroxypropylcellulose and alginates." (Col. 
4, lines 43-46.) 

14. Auweter also discloses that °[t)he result is a dry powder which, on 
use of a water-soluble colloid, can be dissolved again in water to obtain a uniform 
dispersion of the active substance with particle sizes in the range below 1 pm. The 
active substance hydrosol obtained in this way proves to be extremely stable..., despite 
the fine particles." (Col. 5. lines 28-34.) Auweter further discloses that "ftjhe 
preparations according to the invention are, by reason of their good coldwater 
dispersibility, outstandingly suitable as coloring agents ..." (Col. 5, lines 35-37.) in 
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addition, Auweter discloses that one of the process variants results in "the precipitated 
active substance particles after heating [being] essentially spherical with a diameter of, 
typically, 200 nm." (Col. 3, lines 52-57.) There is no disclosure in Auweter of any 
particle size of precipitated active substance that does not have at least a 200 nm 
diameter in one direction. 

15. Auweter further discloses that Example 1, which includes p- 
carotene. dl-a-tocopherol, and gelatin, "(resulted] in a colloid-disperse ^carotene 
dispersion with a yellow hue. Spray drying the dispersion resulted in a free-flowing dry 
powder which forms a clear yellow dispersion in water." (Col. 6, lines 47-48 and 52-58.) 
In Example 2, it is disclosed that "P-[c]arotene was precipitated in colloid-disperse form 
as described in Example 1." (Col. 6, lines 61-62.) Auweter further discloses that upon 
processing, Example 2 "[resulted] in a colloid-disperse p-carotene dispersion with an 
orange hue. Spray drying of the dispersion resulted in a free-flowing dry powder which 
forms a clear orange dispersion in water." (Col. 6, line 61 to Col. 7, line 2.) 

16. I am also familiar with Stein cited in the pending Office Action. 
Stein discloses "a continuous process for the preparation of a pulverous carotenoid, 
retinoid or natural colourant preparation, wherein the active ingredient is finely divided 

(Abstract). The process includes the steps of: 

a) forming a suspension of the active ingredient in a water- 
immiscible organic solvent optionally containing an 
antioxidant and/or an oil, 

b) feeding the suspension of step a) to a heat exchanger and 
heating said suspension to 100-250'*C, whereby the 
residence time in the heat exchanger is less than 5 sec, 

c) rapidly mixing the solution of step b) at a temperature in 
the range of 20-1 OOX with an aqueous solution of a 
swellable colloid optionally containing a stabilizer, 

d) removing the organic solvent and 
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e) converting the dispersion of step d) into a puiverous 
preparation. (Col. 2, lines 3-16.) 

The "finely divided" starting material is said to be of "a particle size of less than 1.5 
micron, preferably less than 1 micron, more preferably less than 0.4 micron." (Col. 2, 
lines 18-21.) Stein further discloses that the "svfcfellable colloid" can include gelatin, 
carbohydrates, dextrin, pectin, gum arable, octenylbutanedioate amylodextrin, milk 
proteins, and vegetable protein, or mixtures thereof. (Col. 3, lines 2-8.) Stein also 
discloses that powders formed from the compositions are soluble in cold water and 
provide coloration. (See Examples 1-5.) 

17. I am also familiar with the Declaration of Mr. Hermann Stein Under 
37 CF.R. § 1.132 dated March 16. 2005 ("the Stein Declaration"), which is of record. I 
understand that the Stein Declaration was provided to the U.S. Patent and Trademark 
Office with the Submission Under 37 CF.R. § 1.114; Response to Final Office Action on 
March 24, 2005 (which was received in the U.S. Patent and Trademark Office on March 
28, 2005). It is noted that the Declarant of the Stein Declaration, Mr. Hermann Stein, is 
the same Hermann Stein who is an inventor of the Stein document cited by the 
Examiner. A copy of the Stein Declaration is attached as Exhibit C. 

18. ( am also familiar with Emodi cited in the pending Office Action, 
Emodi discloses "[l]iquid and powder carotenoid coloring compositions suitable for the 
preparation of optically clear, stable aqueous solutions, and the preparation thereof..." 
(Abstract, lines 1-3.) Emodi also discloses that "[tjhe composition [consists] of one or 
more carotenoid coloring substances, an antioxidant and an emulsifier ingredient 
comprising a pofysorbate and a mixture of monoglycerides of low molecular weight 
saturated coconut fatty acids and up to two optional emulsifier components selected 
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from the group consisting of a mixture of saturated fractions of coconut oil triglycerides 
and a polyoxyethylene (40) stearate wax." (Abstract, lines 3-1 1 .) Emodi further 
discloses that "[t]he carotenoid coloring compositions, ... whether in the liquid or powder 
form, contain from about 0.1 to about 2.0 percent by weight, preferably from about 0.3 
to about 1.0 percent by weight of the carotenoid coloring agent." (Col. 2, lines 13-17). 
Each of the powder composition examples, Examples 1, 2, and 4-7, includes either 0.3 
percent, 0.5 percent, or 1 percent of a carotenoid compound. (Col. 4, line 50 to Col. 5, 
line 39, and Col. 6. line 1 to Col. 7, line 41.) The powder form of Emodi's compositions 
is also said to include "a water-soluble carrier composition which comprises a sugar, 
e.g., sucrose, fructose, lactose, invert sugar and the like and a water-soluble colloid- 
former such as, for example, hydroiyzed gelatin, low or high bloom gelatin and mixtures 
of hydroiyzed cereal solids and sugar..." (Col. 2, lines 25-33.) In addition, Emodi 
discloses that "aqueous solutions of the compositions ... formed from the various liquids 
and powders can be passed through a filter which will retain particles larger than 0.22 
micron without loss of color." (Col. 4, lines 30-34.) 

19. Emodi also discloses that "the powdered carotenoid coloring 
compositions of the invention are prepared by initially forming a supersaturated 
carotenoid liquid [which is] prepared by heating the combined components of the 
emulsifier ingredient and the preservative and dissolving the carotenoid coloring agent 
therein. A temperature of from about SO" to about 140''C. preferably from about 100" to 
about 120X. is contemplated." (Col. 4, lines 6-9 and Col. 3, line 63 to Col. 4, line 1.) 
Emodi further discloses that the supersaturated carotenoid liquid "while still at the 
formation temperature, i.e. preferably at a temperature of from about 100' to 120*C., [is 



added] to a previously formed aqueous solution containing the carrier composition, i.e. 
the soluble colloid-forming component, sugar and preservatives. The combined 
solutions are thereafter spray dried utilizing conventional spray drying equipment. The 
resultant spray dried powder is composed of submicroscopic droplets of a solution of a 
carotenoid coloring materia! in emulsifier ingredient encased in a water soluble colloidal 
film." (Col. 4, lines 9-19.) Example 1 of Emodi is said to provide a powder preparation 
containing 0.5 percent by weight p-apo-8'-carotenal. The spray dried powder is 
disclosed as "having a moisture content of less than 2 percent by weight." (Col. 4, line 
50 to Col. 6. line 12.) 

20. As noted above, the claimed powder composition achieves optical 
clarity. {See, e.g., tH| 5-6 above.) The specification describes that there is a direct 
relationship between the amount of light reflected from any droplets present and the 
degree of turbidity which is reported in units of NTU (Nephelometric Turbidity Unit). 
(See % 6 above.) As also noted above, the specification discloses that optical clarity 
(NTU) is a function of the droplet size of the claimed composition, as shown in Figure 2. 
(See H 6 above.) 

21. The general relationship between turbidity of lipid vesicle 
suspensions and particle size is indicated, for example, in Pozharski @t al., Relationship 
Between Turbidity of Lipid Vesicle Suspensions and Particle Size. (2001) 291, 158-162 
(received September 15, 2000) ("Pozharski"). (Exhibit B.) As can be seen in Figure 1 
on page 159, turbidity is very low for particles having smaller diameters. For particle 
diameters below 200 nm, turbidity approaches zero. Pozharski discloses that the "size- 
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turbidity dependence [data, including data not shown, indicates] that such behavior is 
inherent in the properties of lipid vesicles as light scatters." (Page 159. lines 2-7.) 

22. Furthermore, at a particle size of about 200 nm, particles are at a 
transitional point between the invisible and visible ranges of the spectrum. At 
decreasing particle sizes below 200 nm, particles enter a size range which is not visible 
to the eye. Particles having an average diameter in a range of from about 80 to about 
120 nm are in the invisible size range. Based on the foregoing, I believe that these 
particles are small enough to allow sufficient transmission of light such that a clear liquid 
in which a powder composition having such particles is added appears as a transparent 
and/or translucent solution which is essentially free from turbidity. Thus, the claimed 
average diameter particle size range of about 80 to about 120 nm of the fat soluble 
vitamin in the form of solid droplets is integral to the favorable aspects achieved with the 
claimed powder composition of optical clarity and a transparent and/or translucent 
solution upon addition to a clear liquid. 

23. The physicochemical properties of carotenes such as P-carotene 
and fat-soluble vitamins such as a-tocopherol, for example, are known to differ 
markedly. See, e.g., selected portions of The Merck Index, Fourteenth Ed. 2006 ("The 
Merck Index"), attached as Exhibit D. As indicated in the entry for p-carotene in The 
Merck Index, P-carotene is "(pjractically [insoluble] in water", and its melting point is 
183X. (Exhibit D, page 1854. lines 15 and 19.) Thus, p-carotene is an insoluble solid 
compound. The use indicated is as a "[y]ellow coloring agent for foods." (Exhibit D, 
page 1854, line 26.) The melting point of a-tocopherol, on the other hand, is 2.5-3.5' C. 
(Exhibit D, page 9494, under the structure of a-tocopherol.) Thus, a-tocopherol is a 
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liquid oil, and it is known to be light or amber yellow in color. The physicochemical 
properties of p-carotene and fat-soluble vitamins differ in significant ways that affect the 
relative goals in formulating. In looking to formulate a liquid oil to achieve a powder 
composition having optical clarity, i.e., being essentially free from turbidity in solution, 
and resulting in a transparent and/or translucent solution in a clear liquid, one skilled in 
the art would not have looked to technologies for formulating a solid, insoluble, colored 
compound which are for preparing compositions having color effects. 

24. In view of my extensive knowledge in the field, it is my 
understanding that given the stated goal of each of Auweter, Stein, and Emodi of 
providing powder coloring compositions, colorant particles in the disclosed formulations 
of these documents would have an average diameter range such that the particles 
would be visible to the eye. 

25. From my review of Auweter, it is my understanding that Auweter 
provides a p-carotene powder composition that renders P-carotene, which is otherwise 
insoluble, dispersible as fine particles in cold water. It Is also my understanding that the 
dispersion disclosed by Auweter is a solid in liquid dispersion stabilized with colloids. In 
view of the foregoing and Auweter's disclosed particle size of about 200 nm, it is my 
understanding that the coldwater-dispersible powder composition, when added to a 
previously clear liquid, would produce a turbid and colored solution. This is consistent 
with Auweter's stated goal of a coldwater-dispersible powder composition that provides 
color effects. 

26. It is my opinion that the coldwater-dispersible composition of 
Auweter is significantly different from the presently claimed powder composition. 
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Auweter's P-carotene powder composition provides fine particles of ^-carotene which 
would disperse as solid particles In liquid, whereas the claimed powder composition 
provides solid droplets of a fat-soluble vitamin dispersed in a matrix consisting of an 
emulsion-forming composition selected from the group consisting of a natural 
polysaccharide gum, a mixture of polysaccharide gums, a protein, a mixture of proteins, 
and mixtures thereof. The claimed emulsion-forming composition has sufficient 
emulsifying properties in an oil-in-water context to emulsify the oil into a fine dispersion 
in an aqueous medium and forms a stable emulsion of the claimed droplet size. 
Whereas Auweter's (3-carotene powder composition having particle sizes of about 200 
nm would produce a turbid and colored solution, the claimed powder composition 
having solid droplets of fat soluble vitamin with an average diameter of about 80 to 
about 120 nm achieves optical clarity and a transparent and/or translucent solution 
upon addition to a clear flquid. 

27. Based on the foregoing, Auweter provides no motivation for one 
skilled in the art to achieve the claimed powder composition. In fact, the use of p- 
carotene in Auweter to provide color effects is antitheticat to the claimed powder 
composition which achieves optica! clarity and a transparent and/or translucent solution 
upon addition to a clear liquid. Auweter's disclosure of "precipitated active substance 
particles ... with a diameter of, typically, 200 nm", a particle size which would appear 
visible in an otherwise clear solution, also flies in the face of obtaining the claimed 
powder composition which comprises solid droplets of a fat-soluble vitamin having an 
average diameter of about 80 to about 120 nm, which droplets are not in the visible 
range. 
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28. Auweter does not disclose a process using an emulsion-forming 
composition that has sufficient emulsifying properties in an oil in water context to form a 
stable emulsion of the claimed droplet size. Auweter's process differs from the process 
used in making the claimed powder composition. Auweter discloses how to make a 
solid in liquid dispersion of fine particles of p-carotene stabilized with colloids. 
Furthermore, Auweter provides no guidance as to how the presently claimed 
composition could be produced. For example, Auweter's disclosure of the use of 
atmospheric or superatmospheric pressure, e.g., in the range of 20 to 80 bar, preferably 
30 to 60 bar, to produce a cold-water dispersible powder, provides no indication to use 
a high-pressure homogenization process, as disclosed. 

29. Even if one were to consider using greater pressure, although 

Auweter provides no suggestion of this, the literature indicates that pressure is not a 

result-effective variable in relation to the diameter of particles in an emulsion. For 

example, Desrumaux and Marcand investigated the effect of pressure on the 

emulsification of sunflower oil (20%) in water using an ultra-high-pressure homogenizer. 

Desrumaux, A. and Marcand, J., Formation of Sunflower Oil Emulsions Stabilized by 

Whey Proteins with High-Pressure Homogenization (up to 350 MPa); Effect of Pressure 

on Emulsion Characteristics. IntI J. Food Science and Tech. (2002) 37, 263-269 

("Desrumaux"). (See Exhibit E.) Desrumaux discloses: 

Homogenization reduced the Sauter diameter appreciably, 
the reduction increasing with treatment pressure from 50 to 
90 MPa (Fig. 4). This result agrees with the study of Robin 
et at (1992). who observed a decrease in the droplet 
average size between 7.8 and 76.3 MPa. Above 90 MPa, 
the [droplet diameter] increased with pressure (Fig. 4) and 
then stabilized approaching 200 MPa. Robin et ai. observed 
a similar plateau of the droplet size diameter, but between 
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60 and 76.3 MPa.... Above 200 MPa. the [droplet diameterl 
decreased and then increased again at around 250 MPa. 
However, there was a final decrease of [droplet diameter] 
above about 300 MPa." (Page 267.) 

Robin etai, Microfluidization of Dairy Model Emulsions. I. Preparation of Emulsions and 

Influence of Processing on the Size Distribution of Milk Fat Globules (1992) Leit, 72 

511-550 ("Robin"), which is cited by Desrumaux, is also attached as Exhibit F. Thus, 

the literature indicates that particle diameter has no consistent relation to pressure. 

30. It is my understanding that the process of Stein is similar to the 
process of Auweter in achieving their mutual goal of preparing carotenoid powder 
compositions for use as colorants. The principle difference between the processes is 
that Auweter discloses the use of a water-miscible organic solvent, whereas Stein 
discloses the use of a water immiscible organic solvent in the first step of forming a 
suspension of a carotenoid. I am not aware of any reason why the very similar 
processes of Stein and Auweter would not achieve substantially the same results in 
terms of carotenoid particle size. Moreover, I would expect that the processes of Stein 
and Auweter would produce carotenoid particle sizes in a comparable range. 

31, In the Stein Declaration, Mr. Hermann Stein declares that "[d]uring 
the research that led to the invention disclosed in Stein, my co-inventors and I, using the 
knowledge available at the time, attempted to produce the smallest possible particle 
size." (Paragraphs 6, lines 1-3.) Stein reproduced Example 5 of Stein, "with a view 
toward optimizing the process by producing the smallest particle size." (Paragraph 6, 
lines 3-4.) Example 5, which is found at Col. 6, paragraphs 54-58 of Stein, is also 
reprinted in paragraph 6 of the Stein Declaration. 
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32. Stein declares that "|a|s Example 5 shows, at that time, at best we 
could produce particle sizes of about 196 nm. (Paragraph 7, lines 1-2.) Stein also 
declares that "[bjased on my unique knowledge of the methods and compositions of 
Stein, and my long experience in the area of the production carbohydrate matrices, it is 
my opinion that one of skill in the art at the time of the above-captioned invention 
familiar with the disclosure of Stein could not have produced particles of the presently 
claimed size." (Paragraph 7, lines 2-6.) Stein further declares that "it is also my opinion 
that one could not have predicted that the process of the present invention would 
produce significantly smaller particle sizes than the methods of Stein." (Paragraph 8.) 

33. I agree with H. Stein's analysis and conclusions. Accordingly, in 
view of all of the foregoing, it is my opinion that one skilled in this art could not have 
predicted from Auweter alone or in view of Stein that the claimed powder composition 
could be produced having a fat soluble vitamin in the form of solid droplets having an 
average diameter of about 80 to about 120 nm, and which achieves optical clarity and a 
transparent and/or translucent solution upon addition to a clear liquid. 

34. Emodi's disclosure of powder carotenoid coloring compositions 
having only about 0.1 to about 2.0 percent by weight, preferably from about 0.3 to about 
1.0 percent by weight of a carotenoid coloring agent, in addition to the required 
emulsifiers, does not suggest the claimed powder composition having a fat-soluble 
vitamin in the amount from 10% to about 30% by weight of the composition. In view of 
Emodi, one skilled in the art would have been led toward low percentages of active 
substance in combination with emulsifiers, rather than to the claimed powder 
composition. Also, it is my understanding that Emodi's disclosure that various liquids 
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and powders can be passed through a fitter which retains particies larger than 0.22 
micron without loss of color Indicates that Emodi's powder contains partides larger than 
0.22 micron, and that colored partides retained in the filtered solution have a partide 
size In the visible range. 



the art could not have predicted from Auweter alone or In view of Stein and Emodi that 
the claimed powder composition could be produced having a fat soluble vitamin in the 
form of solid droplets having an average diameter of about 80 to about 120 nm which is 
present in the powder composition in the amount of from about 10% to about 30% by 
weight, and having from about 60 to 85% by weight of a matrix component based on the 
total weight of all the components present in the composition, wherein the composition 
has a moisture content of about 1-4% by weight, and achieves optical clarity and a 
transparent and/or translucent solution upon addition to a dear liquid, 

I declare further that al5 statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that wtfifui false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent Issuing thereon. 



35. In view of the foregoing, it is further my opinion that one skilled in 
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receptor kinase. Orthovanadate activates insislin re- 
ceptor kinase by inhibiting the activity of a protein 
tyrosine phosphatase in the cells, Cephalochromin is a 
polyphenollc compound that has been observed to ac- 
tivate the IRTK activity (unpublished observation). 
Compound A is a small molecule that has been shown 
to enhance IRTK in these ceils {21, 22). As shown in 
Fig. 2C. insulin receptor isolated from cells that have 
been treated with these agents showed a higher IRTK 
activity than the untreated cells. Moreover, this activ- 
ity was sisnilar to what has been observed for these 
compounds using the radioactive version of IRTK as- 
say (date not shown). Taken together, these data dem- 
onstrate the usefulness of this assay for measuring the 
kinase activity of the insulin receptor that has been 
treated with diverse kinds of activators. 

In summas-y, we have presersted a significant im- 
provement in the method to measure insulin receptor 
tyrosine kinase activity. This has been accomplished 
by developing a FRET-based assay, which utilizes a 
blotinylated substrate peptide from a natural sub- 
strate site of the IRTK, a Eu-!abeled pT66, an an- 
tiphosphotyrosine antibody that specifically recognizes 
the phosphorylated peptide, and XL665-labeled 
streptavidin. Utilizing these reagents, we have demon- 
strated that this detection metliod yields results simi- 
lar to what would be expected with the radioactive 
version of this type of assay. We have also shown that 
tliis assay is not only able to detect insuIin-stiBBulated 
activation of the receptor kinase activity, but is also 
able to measure increases in the kinase activity of the 
insulin receptor that has been stimulated whh com- 
pounds known to enhance insulin receptor kinase ac- 
tivity in celis. In contrast to other formats this assay is 
performed in a single plate without various washing 
steps which are often necessary to remove unincorpo- 
rated ATP from the reaction. Due to this feature of the 
assay we have been able to process more than tvs/enty- 
Ave 96-well plates per day. In short, this assay is a very 
robust and efficient metiiod of determining the status 
of insulin receptor kinase isolated from cells In vitro 
without the use of radioactive materials. 

AcJinowkcigmcnts. We ihank DebbLe Szaikowski for help wHh 
the radioactive IRTK assay and AiSce Marcy tor hcip during the 
dcveiopfncnt of this assay, 
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Various physical methods exist for determining the 
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irj suspension. Light and electron microscopy, visco- 
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ing zone method (Coulter technique), various scatter- 
ing techniques (static and dynamic light scattering. 
X-ray and neutron diffraction), chromatography, elec- 
trophoresis, and some other more exotic methods have 
been used for sizing. In liposome applications, the most 
common in recent years iias been the dynamic llghS: 
scattering technique. The method is relatively fast and 
easily applied to normal sansples without special prep- 
aration. Also, it can be extended to assess the shape 
and size distributions. Electron microscopy, although 
niore complicated, invasive, and time-cotisuming, 
helps to obtain detailed and reliable information about 
lipid particles having an extended size range or non- 
sphericai shape. 

A rapid and reliable method of estimating particle 
sixe is especially useful when dealing with'lipid vesi- 
cles and, despite the numerous methods mentioned 
above, none of them combines both speed and ready 
availability of the required experimental equipment. 
In this paper we describe a method for estimating an 
average size of lipid vesicles with only a spectropho- 
tometer. Theoretical considerations and experimental 
evidence allow us to propose two possible measurement 
schemes, both based on calibration with vesicles of 
known size: (i) fit turbidities measured with more than 
one vesicle sample of known size to a standard curve; 
(ii) obtain the turbidity spectrum for a vesicle sample of 
knowsi size and convert it to the size dependence of 
turbidity. The vesicle samples of known size can 
readily be produced by extmsion (I, 2). The details of 
both approaches are discussed further. 

Experimental Approach (Procedure I) 

Figure I represents the experimentally obtained re- 
lationship between the turbidity of a lipid suspension 
and the size of the comtituent vesicles. Egg L-a-phos- 
phatidyicholine (Avanti) at 1 mg/ml was used, samples 
of different sizes having been obtained by sonic ation 
for different durations of time in a water bath sonica- 
lor. The actual diameter of vesicles was measured by 
dynamic light scattering (Brookhaven Instruments El- 
200SM goniometer and BI-9000 digital correlator: cor- 
relation curves analyzed by quadratic cumulants (3|). 
The turbidity was measured as the apparent optical 
density with a Beckman DU-50 spectrophotometer at 
440 nm (upper curve) and 780 nm (lower curve). 

The first important observation is the general shape 
of the cur%'e. The turbidity as a function of vesicle 
diameter fits two intersecting linos, being linear for 
small and constant for large sixes. These two lines 
Intersect at some wavelength, h-,. which is proportional 
to (although smaller than) the wavelength of the inci- 
dent light. The plateau value of turbidity depends upon 
the wavelength of incident light. The turbidity at any 
wavelength of the sample of any particle size was pro- 
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I, I. General shape of the sixe-t«rbidity dependence for an egg 
L-«-phosphatidy!cholSne vesicSe suspension at 1 mg/m!. Turbidity 
was measured at two wavciengths: A " A4Q nm (circic^) and 780 nm 
(squares). Closed symbols indicate size standards. Lirses show the 
resiiU of fitting by two interscctirsg Sines as described 'm procedure !. 



portional to the lipid concentration up to 5 mg/siil (data 
not shown). We conducted similar experiments with 
egg lecithin and its 7:3 mixture (by weight) with cho- 
lesterol and in all cases obtained the same general 
size-turbidity dependence (data not showti), indicating 
that such behavior is inherent in the properties of lipid 
vesicles as light scatterers. 

The explanation of the experimental size-turbidity 
dependence is given below in terms of Rayieigh-Debye 
scattering theory; however, even without a theoretical 
model, one can propose the following approach based 
only on the experimental results: 

1. Measure the turbidity of a handshaken lipid sus- 
pension (in most cases these vesicles are larger than a 
wavelength, so it allows estimation of the turbidity 
maximum) — point 1 in Fig. 1. 

2. K4easure the turbidity of two standards smaller 
than the chosen wavelength (for instance, obtained by 
extrusion) — points 2 and 3 in Fig. 1. 

3. Fit tlse above three values with two intersectirsg 
lines. 



linear region of the curve can then be used to 
assess the size of the unknown vesicles. The iriaximusn 
turbidity, although useless by itself for size estimates, 
tenrslnes the range of sizes where a calibration is 



Theory-Based Approach (Procedure 2} 

The overall turbidity of a lipid vesicle suspension can 
be related to the scattering characteristics of the indi- 
vidual vesicle (4), If we consider a homogeneous ensem- 
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ble of thin shells as the model, one can show that 
lurbidlty. A, is given by^ 



Ul 



{see footnote for meaning of the symbols). The scatter- 
ing efficiency, ag, is the fraction of light scattered by an 
individual vesicle of given size, and in order to com- 
plete the model it Is necessary to apply scattering the- 
ory to obtain its analytical expression. 

As long as a lipid vesicle is considered to be a thin 
shell or hollow sphere, the scattering efficiency can be 
determisied within Rayleigh-Debye light scattering 
theory {5, 6), We generally followed this theory to de- 
rive an expression (below) for the scattering efficiency. 
Therefore, we will not present the complete derivation, 
which Is rather straightforw/ard, hut limit our discus- 
sion to few important considerations. 

Rayhigb-Debye theory is applicable to lipid vesicles. 
The applicability of Rayleigh-Debye theoi^ is iimited to 
the cases when there is no significant change of phase 
of the Incident light when it penetrates the particle. In 
order to satisfy that condition, the thickness of the 
bilayer h (or stacked bilayci"s in multilamellar struc- 
tiire) shoLild obey the condition. 



koiiiirmQim 1))— l.Uo. 
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when mo — 1.3 3-- re tractive index of water; rn = 
lima ~~ 1,4/1.33 = 1.05 and Ag is the vva%'elength 



m 



of incident light, Since the bilayer thickness is about 5 
nm. even highly multilamellar structures obey the 
above condition, as long as visible or ultraviolet light is 
used. It is especially important to emphasize that it is 



* The intensity of traraoikted iight, /, is given by 

/= /oe,xp('~tss/j(r/), 

where as \% scatierifig efficiency, n the concerstratiors of particies. tris 
their cross-sectiofsal area, i the optica] path length, and she inten- 
sity of the incidsrst light. Turbidity. A, is 

The concantratiors. n. of uni!arael!ar vesicles witii biiayer thickness 
h and dianieler D (assuming h< D), is givers by 

n - dmn - cSaN/JZTfMD^, 

whera c is the weight concentratioii of Hpid. ma the mass of individ- 
ual vesicle. the area per lipid Tnoleciiie in the bilayer. aisO A-f the 
molecular weight of lipid, Taiting into accoism that (r - one 
C3f! obtain 



the "longest dimensiorj through the particle" (Ref. ?, p. 
415), i.e.. the bilayer thickness rather than its overall 
size (vesicle diameter), that Is the decisive parameter 
for Rayleigh-Debye scattering, In the case of lipid ves- 
icles, this means that it is still applicable when the 
diameter of the vesicle is comparable to or even larger 
than the wavelength. 

Lipid vesicle: Thin she!! or bollow sphere? The hol- 
low sphere mode! of lipid vesicles is clearly closer to 
reality than that of a thin shell. However, this model 
leads to undesirable complications of the final equa- 
tions. We coiiipared the scattering efficiency «s. calcti- 
lated for both models, and found that the correction 
introduced by the hollow sphere model is less than 
O.E% in the case of unilamellar vesicles. Even for mul- 
tilamel] a r vesicles with as many as 10 bllayers it is less 
than —6%. We thus find Rayleigh-Debye scattering by 
thin shells to be adequate to describe the turbidity of 
lipid vesicle suspensions. The theory gives the follow- 
ing relationship between the turbidity A and diameter 
of vesicle D 



A = 4.82 



cSoNJmlh%m- - i) 



\ 2 



Mklim' + 2) 

sin Bil + cos^B)sm^iZtrmQD sin(fJ/2)/Ao) 
______ 



[3] 



where 8q Is the acceptance angle of the detector (see 
footnote 2 for the meaning of other symbols). We intro- 
duce this parameter in order to indicate the fact that 
some part of the light scattered into small angles could 
Impinge upon the detector, thus decreasing the appar- 
ent turbidity. 

Calculations based on Eq, [3] show that, as size 
increases, turbidity rises to a plateau value, given a 
finite but small acceptance angle. The physical reason 
for this behavior is that larger particles scatter more 
and more light into the small scattering angle domain 
as diameter Increases. As a consequence, experimental 
readings will strongly depend upon spectrophotometer 
geometry. We found, for instaf?ce, that the turbidity 
changes dramatically when the sample-detector dis- 
tance is changed. The calibration procedure 1 (see 
above) and the experimental measurement must, 
therefore, be done under the sasne conditions (includ- 
ing sample concentration, lipid content, and measure- 
ment geometry). The problem of sample-detector geom- 
etry could be resolved by appropriate correction factors 
(B) or instruroentally, by using diaphragms (4), but 
doing so would considerably complicate the procedure. 

Equation [3] can be rewritten In the following gen- 
eral form 



NOTES & TIPS 



161 



AiD. K) - RDik)/k\ [4] 

The function / in the abbve equation can be obtained 
fron> the turbidity spectmm of a standard saniple 
(know? size) and then used to generate the size-turbid- 
ity relationship for a fixed wavelength. This consider- 
ation makes possible another mode of spectrophotom- 
eter calibration, ulilis;ing only a single sample of 
known size. 

L Measure the turbidit>' spectmm (turbidity /4 as a 
function of wavelength) of a sample having a vesicle 
population of kiiown size; i.e., obtain the function 
Ag{k) = A{Dq. a) = /f^?o/A)/A^ As with procedure i, 
the calibration sample can be produced by extrusion. 

2. Calculate the size dependence of turbidity mea- 
sured at some fixed wavelength kg, using the equation 

.. =/CDq/A*)/As- A*l4o(A*)/Ag 

- DlAsik = AoZ?o/I?)/Z?^ [51 

where A* == kgD-JD. 

It shtsuld be noted that this approach allows calibra- 
tion only in a limited size range. Let us assume that a 
Do iOO-nni extruded sample is produced and the 
turbidity spectrum Is obtained over the A = 400-800 
nm spectral range. Then, for Ao = 400 nm, the calibra- 
tion can be used for sizes D = AqDq/A = 50-100 nm 
and, for As = 800 nm, D = AqOb/A ^ 100-200 nm. 
Naturally, this approach would benefit from any exten- 
sion of spectral range. 

Concluding Remarks 

Turbidity and turbidity spectra measurements have 
been successfully used in the past to estimate the av- 
erage size of dispersed particles (see Ref,7, pp. 325- 
343; 9. pp. 491-494). Interestingly, specific turbidity 
(i.e., turbidity normalised to concentration) for solid 
spi"ieres at first increases with size, reaches a maxi- 
mum, and then decreases for larger sizes. What ac- 
counts for the differesice frorrs the case of iiollow 
spheres? If the scattering efficiency has a plateau be- 
cause of interference of light scattered by different 
parts of the particle, this would seem to apply to solid 
spheres as well. Closer analysis reveals that a differ- 
ence between shells and spheres Is, In fact, expected. 
Equation [1] indicates that the only term which relates 
turbidity to size is the scattering efficiency of Individ- 
ual vesicles. In fact, turbidity is also proportional to the 
cross-sectional area of the particle (i.e., to D^) and to 
the number of particles In a unit volume, which for 
vesicles (I.e.. thin shells) is inversely proportional to 
ly . Since these two dependencies mutually cancel nei- 



ther appears in Eq. The situation is different if 
particles can be represented as a solid sphere. In that 
case their cross-sectional area is given by the same 
expression, but the particle concentration is inversely 
proportional to (not D^) . thus causing a decrease of 
the turbidity as a function of size, as long as the scat- 
tering efficiency increase is not so large as to over- 
whelm the particle concentration effect. 

The range of sizes available for the method is limited 
by the wavelength of incident light, thus giving the 
maximal measurable size of about 500-600 nm (can be 
slightly extended if proper equipment is available to 
take readings in the infrared range). Theory predicts 
that one can extend this range by reducing the accep- 
tance angle of the light detector; however, even with a 
ztro aperture, the turbidity changes by only about 15% 
when the vesicle diameter drops from two to one wave- 
length. The accuracy of the procedure could thus de- 
crease, even with precautions to minimize the accep- 
tance angle. 

Chong and Colbow (4) previously described a method 
to obtain vesicle sizes using the turbidity spectrum. 
Their method did not involve use of any standards and, 
as a consequence, required determination of the refrac- 
tive index spectrum of the lipid. Determination of the 
refractive index is tedious and requires specialized 
equipment (10). On the other hand, the introduction of 
extrusion methods (I, 2) has made it very easy to 
prepare vesicle dispersions of known size. Turbidity- 
based vesicle size measurement has thus become emi- 
nently practical. Because the method presented here 
has important advantages of speed, simplicity, and 
common availability of the necessary equipment, it 
should be useful in laboratories in which liposome re- 
search Is done. 
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Concurrent Measurement of Promoter Activity 
and Transfection Efficiency Using a New 
Reporter Vector Containing both Photlnus 
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Reporter vectors are essential for the quantitative 
analysis of gene elements that potentially regulate 
niamnialiars gene expression (1). These gene elements 
may be cis-acting, such as promoters and enhancers, or 
£ra/?s-acting, such as various DNA-binding factors (2). 
Several kinds of reporter vectors have been developed 
to study the promoter and/or enhancer activities of 
genes: chloraiiiphenicol acetyltransferase (CAT)' re- 
porter vector, ^-galactosidase reporter vector, p-glucu- 
ronase, alkaline phosphatase reporter vector, green 
fluorescent protein reporter vector, and luciferase re- 
porter vector (3-7). Currently, reporter vectors using 
chemilurninescence-based assays 0-galactosidase re- 
porter vector, p-glucuronase, alkaline phosphatase re- 
porter, vector, and luciferase reporter vector) are com- 
monly used in many quantitative analyses of gene 
elements (8), because tiie. sensitivity of the assays is 
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* Abbreviatiorss .lised: CAT, chloraifiphenicol acetyltransferase; 
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several orders of magnitude greater than that of con- 
ventional colorimetric- or fluorometrk-based assays. 
Of them, luciferase reporter vectors are the most fa- 
vored reporter vectors for functional analysis of pro- 
moters and enhancers of genes, due to their rapid, 
sensitive, and reproducible assay system (9). In Ehe 
luciferase assay, luciferin and other components are 
added to cell extracts, and the production of light from 
both cell extracts expressing the luciferase gene is 
measured conveniently by a iuminometer or scintilla- 
tion cousiter (10). 

Although luciferase reporter vectors have been com- 
tTionly employed in numerous studies, the transfection 
of only luciferase vector cannot provide normalized 
values of the activities of gene elements without simul- 
taneous transfection of a second reporter vector to mea- 
sure the efficiency (11), In this paper, a novel report 
vector (pJOL-mv) was constructed to contain tvi/o lucif- 
erase genes, Photmus pyralis and Renilla reniformis 
luciferases, regulated by two different promoters for 
the first time. In order to measure simultaneously pro- 
moter activity and transfection efficiency. Two promot- 
ers of human glutaredoxin and ribosiucleotide reduc- 
tase R2 gene were investigated with this novel reporter 
vector to verify its appropriaten^s for simultaneous 
measurement of promoter activity and transfection ef- 
ficiency. 

Materials and Methods 

T4 DMA Hgase and restriction enzymes were pur- 
chased from Proniega (Madison, WI), Chameleon dou- 
ble-stranded site directed mutagenesis kit was from 
Stratagene (La Jolla, CA), and Tag polymerase and 
deoxynucleotides were from Perkin-Elmer (Norwalk, 
CT). Bio-Rad protein assay kit (Bio-Rad. Hercules, CA) 
was used to determine the amount of protein. 

Cei! culture conditions. HeLa and NT cells were 
cultured in DMEM supplemented with 10% fetal bo- 
vine serunt. The ceils vifere grown to 60% confluence for 
the transfection experiments. 

PCR cloning of P. pyralis and R. reniformis lucif- 
erase genes. P. pyrsh's and R. reniformis luciferase 
genes were amplified from pGL and pRL vectors (Pro- 
mega) , respectively, by PCR using respective forward and 
backward primers corresponding to two genes: 5'-TGCT- 
TGGCATTCCGGTACTGTTGG-3' and 5'-TTTACAATT- 
TGGACTTTCCGCCCTTCTT-3' for the Photsnus gene: 
5'.CTGCAGAAGTrGGTCGTCAGGCAC-3' and 5'-TT- 
GTrCATTTTTGAGAACAGC-3' for the RenlHa gene 
(12). 

PCR cloning of two DNA fragments containing poly fA) 
signal for P. pyralis and R. i-enlformis luciferase genes. 
Two DNA fragments containing SV40 early and late 
poly(A) signals were respectively amplified from pEGFP 
(Clontech) and pRL (Promega) by PCR using forward and 
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Formation of sunflower oil emulsions stabilized by whey 

proteins with high-pressure homogenizatlon (up to 

350 MPa): effect of pressure on emulsion characteristics 

Anne Desramaux* &. Julie Marcand 

Departement de Genie des Precedes Alimeniaires. ENITIAA CPA, BPS2225-44322 Naates Cedwt 03, France 
(Received 9 Aufusl 2000: Atufttd in rerittd form 6 February 2001) 

Summsry A new ultra-high-pressure homogenizer was used to make very fine oil in water emulsions. 

The effect of pressures up to 350 MPa on sunflower oil (20%) in water emulsions was 
studied. The emulsiAer used was whey protein concentrate (1.5%). The properties of the 
emulsions were characterized by laser li^t scattering (droplet size distribution) and coaxial 
cylinders rheonietry (rheoiogical behaviour). The protein adsorption fraction was obtained 
by a spectrophotometric method using bidnchoninic acid reagent. 

Significant modifications in the structure and the texture of the emulsions were observed 
as the pressure increased. No change was revealed by polyacrylamidc gel electrophoresis of 
the whey protein within the pressure range studied. Microdifferential scanning calorimetry 
scans indicated that the changes of the structural and textural properties may be because of 
changes in the protein conformation. 

Keywords Droplet wm, emultiAcation. raicrodifferentis! scanning caloriraeiiy. protein adsotplion. viscosity. 



Introduction 

A large variety of foods are emulsions, from the 
more natural, e.g. milk, to the more sophisticated, 
e.g. sausages, mayonnaises. Emulsions arc disper- 
sions of liquid droplets in a liquid continuous 
phase. As the two liquids are immiscible, emul- 
sions are very unstable. In order to stabilize 
emulsions, there must be surface active molecules 
at the interface of the droplet to prevent instan- 
taneous coakscence. 

Food emulsions are commonly produced Its 
high-pressure homogenizers. in colloid mills or in 
batch reactors with high-speed blenders. Initially 
built for the homogenization of milk, high-pressure 
homogenizers are the most often used, as they give 
fine emulsions with precise texture properties 
(creams, ice creams) and higher degrees of stability, 
The principle of high-pressure homogenization is 
simple: a coarse emulsion produced with a 

•Cofrtjpondtnl: Fax: +33 2S 1 785467; 
e-miil: desramau^enitisa-naHtesir 



high-speed blender is forced under pressure 
through a narrow valve. The combination of the 
intense shear, cavitation and turbulent flow condi- 
tions in this valve leads to the disruption of fat 
globules (Walstra & Smulders. 1997; McCleracnE, 
1999). The decrease of the average size of the fat 
globules reduces the creaming velocity (Stokes law) 
and increases the stability of the emulsion. Food 
homogenizers usually go up to 60 MPa and the gap 
of the valves is typically between IS and 300 \m. 
Increasing the pressure and decreasing the gap size 
cause a greater degree of breakdown of droplets. 
Despite the large use of high-pressure homogeniz- 
ers, few studies deal with the effect of very high 
pressures on the emulsions properties. Moreover, 
the studies are limited in the pressure range. 
According to Mulder & Walstra (197<1) and Phipps 
(1975), the average fat globule diameter {d) 
decreases with emulstfic&tion pressure (/>) in a 
relation rfoP"**, for pressures between 0.25 and 
40.5 MPa. Oavies (1985) described the breakdown 
of fat droplets with the Kobnogoroff theory and 
found a relation between the maximal droplet size 
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and F^*. According to Tomberg (1980), for 
pressures over 40 MPa and for a mass oil fraction 
of 12%, a phenomenon called 'overprocessing' 
occurs: the average droplet size increases with 
pressure. Robin et at. (1992) processed butter oil in 
water emulsions, with sodium caseinate as emulsi- 
fier, from 7.8 to 76.3 MPa in a microRuidizer. In 
the microfluidlzer, two microsteams were projected 
under pressure against one another. They showed 
that the average size of fat globules decreased with 
pressure and reached a minimum around 60 MPa. 
Until now. no study has related the effect of 
'dynamic' high pressures over 100 MPa on food 
emulsion formation. The effects of isostatic pres- 
sure on emulsions has been studied as a means of 
preservation. It has been shown that its influence 
on the already formed emulsions depends on the 
emulsi tiers used (Dumay et a!., 1996). 

Thus, the purpose of this work was to lest the 
hypothesis that ultra-high-pressure horoogeniza- 
tion (from about 50 to 350 MPa) significantly alters 
properties of oil-in-watcr emulsions when com- 
pared with more traditional pressure treatments. 

Material ■nd nnethods 

Iijgredienis 

Whey protein concentrate 'PS85' (85% protein), 
obtained by ultrafiltration of casein serum, was 
supplied by Euria! Poitou Touraine (Herbignac, 
France). The reported composition of this product 
Is: AT X 6.38; 85%; fat: 3%; mineral salts: 4%; 
water content: 4%; pH 6.5 ± 0.2. The proteins 
are soluble over the complete pH range, and axe 
good emtilsjfiers at pH < 7. 

Sunflower oil was purchased from Lesieur 
(Neuilly-sur-Scine. France). Distilled water was 
filtered through a 0.2- ^m filter before use. Solu- 
tions of whey proteins (1.5%) were prepared using 
a ultraturrax rotor-stator system (Ika Larbottech- 
nik, Staufen. Germany) and stored at 4 *C. 

Ultr8*higli>pressure homogenlzer 

Coarse emulsions containing 20%, by mass, of 
sunflower oil and 80% of the whey protein concen- 
trate aqueous solution were prepared at 4 "C, uSing 
an ultraturrax rotor-stator system and then passed 
through a homogenizer operating from 20 to 



350 MPa (Stansted Ruid Power Ltd. Essex, UK). 
Emulsions were homogenized at different pressures 
in the range of 50-350 MPa, The homogenizing 
chamber was cooled with a cooling jacket contain- 
ing cold water at 5 'C.in order to slow down the rise 
of temperature. Each emulsion was carefully col- 
lected and stored at 4 "C before analysing. This 
procedure was used to prevent any change in the 
size distribution of the fat globules because of 
churning. The experiments were duplicated. 

The reproducibility of the high-pressure 
homogenization was tested by repeating an 
experimental point (20% oil. 1 50 MPa) four limes. 

Liiht scatteriitg measurements 

The size distributions of the oil droplets were 
determined by the laser light scattering method. 
The diffractometer model used was the Mastersizer 
S (Malvern Instruments. Malvern, UK) equipped 
with a 300 reverse Fourier lens and a Ho-Ne laser 
(X = 633 nra). The emulsion was measured 5 min 
after ultra-high-pressure homogenization to cancel 
any creaming effect, and diluted to about 1/1000 
with distilled water in the diffractometer cell, whilst 
stirring. Size distribution was presented as volume 
percentage vs. droplet diameter. The volume size 
distribution was calculated from the intensity of 
the light diffracted at each angle using MIe theory. 
TTie analysis requires a parameter known as the 
presentation value, a combination of the ratio of 
the relative refractive indices of the dispersed phase 
and water and the absorbancc of the dispersed 
phase. The 3NAD presentation was used: oil 
(1,4564, 0.0000) in water (1.33). for which the 
absorbance value was selected after consultation 
with Malvern Instruments and verified using a 
carefully diluted emulsion of known concentration. 
The full size distribution was obtained using a 
polydisperse analysis, which allowed the calcula- 
tion of the mean droplet diameter rfji (Sauter mean 
diameter) and a dispersion index called 'span', 
defined as 



span : 



■ dm 



where ii[x\ is the average droplet size in a volume 
in which (xl% of the total sample weight remains 
constant. Measurements were repeated three times 
for each sample. 
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Rheology measur ememts 

Dynamic shear str^ measurements were done at 
20 *C with an AR 1000 Rheometer (TA Instru- 
ments, Waters Corporation, USA), equipped with 
a coaxial system (medium concentric cylinder with 
a conical end; Rl = 13.83 mm, R2 = 15.0 mm). 
Flow curves (shear stress vs. shear rate) were 
determined at increasing shear rates: 0-1200 s"' in 
2 min (up and down flow curves). 

Protein surface concentration 

Emulsion samples were centrifuged at 13 000 f for 
30 min to separate the droplets from the aqueous 
serum phase. The supernatant (the cream) was 
carefully removed from the aqueous phase using a 
syringe. The cream layer was rcsuspended in ultra- 
pure water to wash away any protein trapped 
between droplets, and the resulting emulsion was 
centrifuged again at 13 000 f for 30 min. The 
protein concentration of the two serums was 
determined by the Sigma Pierce spectrophotomet- 
ric method using bidnchoninic acid reagent (BCA, 
Sigma procedure TPRO-562). This spectrophoto- 
metric method is based on the reduction of Cu'* 
to Cu* by the proteins (Biuret reaction). Cu* 
reacts with the BCA and an intense purple complex 
is formed. This complex produces an absorbance 
maximum at 562 nm, which is directly propor- 
tional to the protein concentration (Smith tl al., 
1985). A calibration curve was generated using 
bovine serum albumin (BSA) standard solution 
(Sigma, St Louis, USA), with a determination 
coefficient — (15 different concentrations 
used). The quantity of whey proteins absorbed was 
expressed in equivalent BSA and was calculated 
from the difference in the serum concentration 
prior to and after emulsification. The surface 
concentration of the absorbed protein was calcu- 
lated from the known surface area per unit volume 
of emulsion and the difference in the amount of 
protein measured in the serum phase and the 
amount used to make the original emulsion, 
making allowance for any dilution. 

Electrophoresis (SDS-PAGE) 

The protein fractions were determined by sodium 
dodecyl sulphate-polyaciylamide gel electrophor- 



esis (SDS-PAGE), following the procedure des- 
cribed by Arrese si al. (1991). Gel slabs were fixed 
and stained simultaneously in aqueous solution 
containing 40% v/v ethanol, 7% v/v acetic acid 
and O.025V* coomassie brilliant blue R250. Pro- 
teins were denaturated with a treatment buffer 
containing 0.125 M Tris. 4% SDS v/v Glycerol, 
0.2 M dithiotreitoi, 0.02% bromophenol blue. 
About SO |ig of protein was applied to each gel 
slot. Molecular weights of the protein bands were 
estimated by means of the SDS-70L kit (Sigma 
Chemical Co., St Louis, USA). 

Microdiiferential scanning calorimetry 

Microdifferential scanning calorimetry (iiDSQ 
was used to assess the degree of denaturation of 
the whey protein by the pressure of homogeniza- 
tion. jiDSC thermographs of aqueous solutions of 
whey proteins before and after a single run in the 
homogenizer were prepared by using a Setaram 3 
calorimeter (Calluire, France). Samples (700 mg) 
of 2% dispersions of whey proteins (pH 6.7) in 
distilled water were hermetically sealed in hastel- 
loy C276 pans (volume = 1 cm'). A closed pan 
flUed with distilled water was used as the reference. 
The heating rate was fixed at 0.5 "C min"' from 20 
to 1 10 *C. Triplicate samples were analysed by 
IaDSC. 

Retutts and discussion 

Whey protein composition 

Electrophoresis measurements indicated that the 
whey proteins were mainly composed of p-laclo- 
globulin (18 600 Da), a-lactalbumin (14 200 Da), 
and serum albumin (66 000 Da) (Fig. 1). Exam- 
ination of the jiDSC curves showed three endo- 
thermic phenomena (Fig. 2): the first around 
40-45 *C, the second between 60 and 65 "C and 
the third between 70 and 75 "C. These endother- 
tnic phenomena in whey proteins are explained by 
the behaviour of p-lactoglobuiin and a-lactalbu- 
mia, which are the predominant proteins 
(Paulsson el al., 1985). The dimer form of P- 
lactoglobulin exits at 5.2 < pH < 7.5 as in our 
case (pH- 6.7). Thus, according to McKcnzie 
(1971) the first endothermic peak could be a 
dissociation of the dimers of p-lactoglobulin. The 
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s«»nd ejidothemik peak at 60-65 "C corresponds 
as pH arouEsd 7 to the dgsisturation of the 
(x-iactaibumin, and the last esjdothermlc peak 
around 70-75 "C corr 
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Evolist^on of temperature during the expertasata 

Despite the use of the csoling jackst, the tempera- 
ture of the essulsion at the exit of the valve 
increased Isnsarlj with the pressure in the valve 
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(Fig. 3). Above 300 MPa, the temperature of the 
emulsion at the exit is close to the temperatures of 

the peaks observed by fiDSC. 

Effect of high pressure on emulsion properties 

The Sauter diameter before homogenization was 
around 30 [im. Homogenizatioo reduced the . 
Sauter diameter appreciably, the reduction 
increasing with treatment pressure from 50 to 
90 MPa (Fig. 4). This result agrees with the 
study of Robin et al. (1992), who observed a 
decrease in the droplet average size between 7.8 
and 76.3 MPa. Above 90 MPa, dn increased 
with pressure (Fig. 4) and then stabilized 
approaching 200 MPa. Robin ss al. (1992) 
observed a similar plateau of the droplet size 
diameter, but between 60 and 76.3 MPa. This 
phenomenon can be referred to as 'ovetproctss- 
ing," as stated by Tornberg (1980): the average 
droplet size is stable over a certain range of 
pressure, and increases at higher pressures. The 
density of energy (up to lO" W m"') is estima- 
ted by knowing the flow rate and the pressure 
drop inside the valve, and is partially dissipated 
as heat (Fig. 3), which can lead to an increase of 
the Sauter diameter: the Brownian motion 
increases and so also the probability of collision 
and coalescence. 



Above 200 MPa, rfjj decreased and then 
inCTeased again at around 250 MPa. However, 
there was a final decrease of above about 
300 MPa. This final decrease could be explained 
by the increased probability of rapture. Al this 
level of pressure, the shear rate inside the valve is 
enormous, the probability of rupture again be- 
comes higher than the probability of coalescence 
and decreases. 

The effects of high-pressure homogenization on 
the sizes dispersion coefficient are interesting: 
above 90 MPa. as the pressure increased, the 
dispersion coefficient strongly decreased (seven- 
fold) (Fig. 5). Also, the droplet size distribution 
was bimodal for the lower pressures, but at higher 
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pressures the second peak decreased (Fig. 6). 
Thus, the coalescence rate of the. droplets is 
reduced because a large dispersion favours rapid 
coalescence. Above 90 MPa, the main effect of 
high-pressure homogeuization on the size proper- 
ties is the decrease in the dispersion coefficient of 



Examination of the rheological properties of the 
emulsions showed a Newtonian behaviour in all 
cases, agreeing with previous studies (Desrumaux 
& Delia Valle, 1999). However, the viscosity 
changed with the pressure in the valve (Fig. 4). 

It is interesting to see the similarity of behaviour 
between the curves for the viscosity r\ and the 
Sauter diameter dn (Fig. 4). Both show a compli- 
cated behaviour, with four zones, although differ- 
ences exist in the limits of the zones. In the first 
zone, up to 90-100 MPa. the Sauter diameter 
decreased and viscosity increased slowly (Fig. 4). 
At the same time, the amount of adsorbed protein 
increased (Fig. 7), as expected, since, as the 
average droplet size decreases, the specific area 
increases, which leads to an increase of the 
fraction of adsorbed proteins. Above 100 and up 
■ to«210 MPa, dji increased and reached a plateau 
(Fig. 4), which can be attributed to the "overpro- 
cessing* phenomenon. Simultaneously, the frac- 
tion of adsorbed proteins decreased strongly and 
then increased (Fig. 7). Viscosity followed the 
same behaviour as dn (Fig. 4). Above 
200-210 MPa the behaviour of the structural 
and textural properties was complicated and. is 
probably explained, by the effect of the high 
pressure on the protein conformation. Indeed, 
studies on isostatic high-pressure treatment of 
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proteins have shown that pressure has a huge 
effect on food protein functionality (Messcns 
el al., 1997), High-pressure effects on proteins 
are primarily related to the rupture of noncovalent 
interactions within protein molecules and to Ihe 
subsequent re-formation of intra- and intcrmo- 
iecular bonds within or between protein molecules 
(Smith el al., 2000). As extensively described by 
Messens et al. (1997), the whey proteins, partic- 
ularly the p-lactogk>bulin, are far more sensitive to 
isostatic pressure than other proteins such as BSA. 
In our case the treatment at high pressure was very 
short, estimated at !0~* s from the flow rate and 
the size of the gap (~l fim), but was associated 
with a significant rise in temperature (Fig. 3). The 
complicated effects of pressure on emulsions 
properties could be explained by a change of 
conformation of the emulsifying whey proteins 
during the emulsification process. Only a small 
part of the whey protein is likely to be absorbed at 
the water/oil interface in the coarse emulsion, 
because the kinetics of absorption requires a much 
longer time than that for emulsification. Thus, a 
large part of the whey protein was in the aqueous 
phase during the homogenization and the absorp- 
tion of the whey protein at the interface occurred 
after homogenization. In order to understand the 
possible change of the whey protein, we tested 
aqueous whey protein solutions (1.5%) before and 
after a single run in the homogenizer al 300 MPa 
(Fig. 2). Comparing the jiDSC graph with the 
jiDSC graph obtained before treatment in the 
high-pressure homogenizer (Fig. 2), it can be seen 
that the endothermic peaks disappeared, indica- 
ting that the proteins had probably denatured. 
This phenomenon is because of the combined 
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effects of the high shear rate inside the gap 
(velocity at 300 MPa estimated at 500 m s"') and 
the rise of temperature observed. At such a high 
pressure, it was impossible to slow down the rise of 
temperature inside the valve, the temperature at 
the exit being directly proportional to the pressure 
of homogenization. Electrophoresis measurements 
of extracted proteins after treatment in the high- 
pressure homogenizer did not show any significant 
change in the molecular weights (Fig. Jb): the 
proteins were not broken down into smaller 
entities during the homogenization, the time of 
treatment (estimated at 10~* s) probably being too 
short. 

Over 200-210 MPa, the proteins were denatured 
and had probably partially lost their emulsifying 
activity (Fig. 4). The effect of the high-pressure 
homogenization could be protein aggregation; 
however, the electrophoresis experiments in the 
presence of SDS prevents observation of protein 
aggregation. 

Condusiont 

The effects of high-pressure homogenization on oil 
in water emulsions arc complicated. From 20 to 
I OO MPa, the Sauter diameter decreased, confirm- 
ing the results of Davies (1985) and Robin et at. 
(1992). Over 100 MPa, viscosity and the 
fraction of adsorbed protein displayed up to four 
zones of behaviour: from 100 to 230 MPa, the 
Sauter diameter and viscosity increased up to a 
maximum. This behaviour could be because of the 
'overprocessing' phenomenon. Over 210 MPa, 
jiDSC graphs on whey proteins before and after 
a single run at 300 MPa in the homogenizer 
confirmed changes in protein conformation, prob- 
ably because of the combined effects of high- 
pressure treatment and the rise in temperature 
observed. This change in the conformation of 
proteins probably modifies the emulsifying prop- 
erties of the whey proteins. There is a strong 
correlation between the formulation of emulsion 
and the range of pressure used in homogenization. 
For sunflower oil in water emulsion (20% oil) 
stabilized with whey proteins, the optimum pres- 
sure of homogenization according to the light 
scattering measurements is a!OD MPa. At this 
pressure the rfja and the size dispersion coefficient 
reach a mimmum. 
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Mit SO. p o sa^ Mi>a @i me ( 
^ iSirM ^ Eaoj i^sM was 3 
SI, T«3».3'Ct»fed^Sa,T»m7"a 



06.6&7O,86«r1OO'O The 



. 7J. §0,7. 41.4, S2.1 «» 7a3 MPs and 8» see. 



graw! COM USJ. mi, m^smm. Ost femed te^ »S8 toS , , 




to saj^ miMsn $0.2% vdAwt}>K> 2 pH 
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{pM-mate, Oomirts 148. 



ofOf 



mi mm deton*«a m 
eamfsla. The tstes d ii«a> 



m 



In order to pmmA a dtmt^ in the 
of me lal {^o^ji^ ^ Sreterrtog. 



EDTA are! p^s^iisrastosStetsl. pH 7) d^lgnsd 



ii^toTiams OhMoa Medel 370, 

I m the M m« (Mu8»3 at 
an tS&B^tDgm psMm tn mssmsgm. 
TSm eamteSofl tunetots mm sn^yssS by m@ 
outoMs mes«sd ^Coppal. 1 81SJ. Tlw ftss a*. 

(Oh and ms seosnd a fflsm 
^svWws of ^ 

m§W6 frf^wsps esleoiased usJng a«eS 



fey 
0E 



. indeed, wsteg tha ffiwwy *rf isam^ fcrtw. 

sjpatsd per ufft irf wto® fens) er «f !f».>V% 
P(« "S^ fr^. «« »» {fitistfSfiiBitSrt- , 



•oOi»(<UJ« — l09ioC9 



ml Pitipp 11994), Wasssra (isrs) 




REStATS 



Th* to 

of the !BpotofcS% of tfi© PCS 
for delefTrfrsKg the paiametes <!f Bte 
disiiflsiJon of me fat slofeiite. TITO* 
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' rept odo^ ^liiy of ihs cbsu^ sswn ^^s* 

' ^[tsd by other MSfwds, ftetr accsMsy 
be irstsipreted wSh soms caite. Ev@n 
■ S^ugh tiis vtiiiS^ 0^ tie PCS tschr^', in 
0^ precision and r^mdi^i^. has 

Ip^tf^m Ism i$am^ 1974: 
^$mm and Py»y, 1975}, 



s@C3nd csiTRujafts is 



^'i^ d ths cumiM can ted !o an undsMl»> 
of vaHimoe (Diu and Dtapofi, 
H^r or^r tossm ^oijM be taken 
i sfiCQunt, bi^ this wcsabts & cSfftsuS pfob- 




of vasianoe was canied out on 
valt^ gnm ^ ; using orttogsnsl 

and bstm^ ths inteiiacttoi^ (Box 
Dsappsr, 1887). An Ftest was canted 
ta (Sffemnti^ m tmam^ and the 

M gtobi^ (<V and en tifs Mte- 
fimiSs lor & see- 



il stio^ m anaiys^ of 
•ofiio f<^J *s a (unction of 
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for p i 0.01 if < 4.77). She 



T«l»l» lit 



lion of ffli® varianee of fe^,s W Fw*8f- 

eignak»m {from 96% to 
S@.W%). amer oB asOD and mono^ 
mrids C|A^) concienMons had a major 
effect on i>si va3ta»e el fhe fat gobuSe 
ssmW. thoy exptained 33.4% ml ^.@%, 
re^»«Siw9ly, «rf Sis total vaffenes. The 

spe^wely, of the vartoe© (the sum of the 

tog,§ fp; or r+ T*) of tosie f^^sS- The ef- 
fect of Ss® protein ©enoswtJBto? was 
fcam (p iJ O.eot) but rspsssssTted erty 

Isst $i@nle&nt efsi^ ^sn by the m^ly^s 
^ vsftowsB was m» IPPBli X POSJ Werae- 
Sion wTM mpmaet^d S.a% ol ^ vari- 
ancs of th® toSig {dj. Other ®8ecte were 
m s^rranl 6* > 0.S5). Tim @mr tetm 
j IB 4% of ^as vfx^tics of kigiQ 



i(pS0.0SorBiOfS)6l 

of vartanee of iog,o {3J^ 
I in lis, Tto s©esnd«rd©r rrod- 
ei was signitodt ^ £ and 
^l^sJm ^7% th« vaitaes of 
teg,e frfj M of ese re§msstefl wsMarts 
wess IdgMir s^ic^ (p £; D.0O&1). it is. 

of a min&Rwn avsme© (fiassislsr as a func- 
tion of Qi^suiB fftsQi'sssion eowtissil 
tM signfiesiil. aitd r@$uS@d f mm! m afte> 
fad pKKtod ^ one «f the JSfstfem© 
(star p4^t m 48). A sepsarate SBgfssste 
analy^s ;«wealed tl^ Ute inmas^ in sto 
b«ycnd P s SO i^Pa (tl» smuisificatos 
pr$£suf<9 from 8i© ?£^?6SSion snsdsl fw 
I equals $9 «^ dg- 



Bgtm 1 Is lha mspofm 




m 
r 



i.e 

0.? 

-em® 31©^ 



-'■fiA 



EPJolstlMSg 0^ 2.7 Iff* 

S99,o f^? = - 0.1 (E i»o8 + 0.03S isq j 

- 0.833 fftfSSSl- 4.765 SOgisfP? " 

- 0.01 ST* OSOe I09m* <P? 




( of ^ as a firoto el tfie : 
([^ wl%) and 
«$«tf8 (P. MPa) 

wl%) oonosfitraiions. As tsas b@m 
@d elswAape, avsrage 
frt gis&ul^ dscseasas and re^S«s 




imkmsim , , 



fei gioMs dtoitsto gs 8 fanners « 



in ^is^ ^ asssi®, i80; i*3# teB. 



Las Ihe ^ ( 

• and sons^ftitfcsfs fg| 
s sas, for Mylsions psj^^ggcf undsr 

ceo gfsd feufer 
» prisstnc© of s @bg^ SMffetot tmm 



mulls is 8 mas&num £ 



I @f sir as a 

fSSt !SaS fSSi S^I^SgfH) in #88 
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Tal^t !V shws the ast^ss el vgrisiee 
of ev gs a teaioR ef Ihs pj^ssss ■m- 
gbto. itesfdl!^ to Bi@ giflissfes^t t®^ for 
0.01 iF< 4.7?), £ sesss^r^r mode! 

csf In th^ val^i^ tervd. As m®sv 

prirarfpi fae^ss. sjaa^ tsinpsraSwrs 
m^, wsrs ^nlltosit (f?em 85% te 
9aw%). The pfotste sRd imnogi^^s 
■ 1 had sfi Ifspofls!^ gfltd ©n 



Uvely mS% asid 13.4% of ths fetsi 



1 6i% afld 1.7% <ih® sum of th§ Sif^d- 
vaften^ sf TSs® eff©ct of ! 

^ slgslfSeart U^te^ai^ tt^ ^ 
^iSanes, The sfrar sgpfB§®nted 

A f^gmsslon squalto. estolaisd w 
isi^ sigRifsam eifs<^ Ip ^ ®-®80 1) | 



I 



fcta^ukSzato 6S daisy ©fmSstons. I 




T«M« V. Anaiyais of 
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<^ tat globsjbs 
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V. The «60{jf«3^Mter msM, whieh 
hitfstjp stgniStost ip. s 0,13001), was 
Ho aspjaiR 81.8% of She tetel wlmw 



(its j^mesta si 
tote ^ ems, m 
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W« ».127 + (mg + 8.477 [BCH 

+ f» + 0.000 T«- 1.678 |fta4 X lao) 



^ 400 s p s 7® 300 kPa OS s f^B^ as wt% 



8f !fs8 P tefm was rffi* a^!!»tean% «femiit 
from 0(p> 0.05). 

Figure 3, sbistoed from a sssefid-sr*r 

face OS lh9 stamfaid devislten ^ vol- 
uiT«&wsl^ed size diatrtbution of tat gob- 
ite as a fundim of muSsltata 
ps«msf®, P (MPa), and Isuttef dl concen- 
tration [8C3 {wt%), for a fbnd I 
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^ ^fs^ of ma fa! glQUiilsg ^0 pias® si- 
= TOtose^j^, east? wiSs Hs em ?^ sort- 
or ta® <Wates. t«; 

i«nly ft® fis^ droplgt ^ sfitrtegssi bsit 

) tmimhr ViM ^ ^@f^^@cl ^ 



Uie Meff^ Is s^v^ by i!@ ssKto 
l^te. The fiins sffiilayg dspsR^ iKis* 

She M eosstifil, tfis fafi© si asif^^ 18 «^ 
m mum @! il^ mn^m. in osdsr 
to be ^® ^?®wf!i sssl8$esii88), ^sto 
tBm mm fsrt 01% fes tessfjorw ^ m 
terfasss, th^ §^ ^ t@ 



Best Available Copy 



624 



and (Si th® piob^ilty oS the 
adsfisfeirtg after asOk^ wilh tt3s inteHses. 

tef pfoipeftes sueft ss f^ctepiw^iy, isxi- 
1^1% ami cftarse densi^ (!<ato, 1^1; Lo- 
riSTit at 1991). Howsvw, Ih® s^osp'^si 
process cmj^ m a fois scaSs of less 

nm ^Qosm^s^, imi, so a is my 
tmlikefjf thst at ac^r^isn ©quibHum h 



For s shn9n p^oc^sss^ thQ i 

nat!on™d preegss wariafelss^ami of m 
em^mstn tl^ liquid to b@ «mu!$ifi«d. 
Six m^or variste m ^!@r^!y cm^d- 
leMfteailOR pm&M@ (P} mS ism- 
(7), aqt*S ffow ibS« fO), th8 fsm> 

susf^totcwseeiitm^nCs) (Waistn. 
rapps, 1@SS>. in presM smd^, Sie ef- 
fect of flow ra^ on li^ stee ^stita^n of 
ifie fat gi^uiss was not contidafsd It has, 
h0wsvsfi bssjt ^lown for ssl-irHwstef 
(Ftiipps, 197S, 198S, 1983; 
1975) aM for ©Emwenttonal fso- 

nto). thsl Stem fes litis or no Mueme s! 
tew eats o! tlis S^IJ So bs amtd^M 



it efn|»&ieg)^ etmm (Gouklm and 
Fh^3s, 1 864; wrang otSjofs) and ifs@n vin- 
<itetsd by W^stm (1S@§. 1976) M cte- 
sis i)8i?t^^ni£Mto ^oesssss (ih® sys- 
of fttert«»HS8tfir! or tenie), at 
trmjisKeaSiori psitssum (0.25 
MPa i PS 40.5 ypa), using mlDc, crsam 
with a e«nc«nMta o! # £ 12% or 

by a relaHem so* m « P«»wims ths ©x- 



ponent m has a valua of -a/S ({1]), Th® ©j. 'iu^ 
pocwit jin in ^# ijs$@@ni<&ig sS^^ of - f'^-i-^ 



mrm - f ff»"; pig 1) is of ft. ordsr • -y 
-0.53 ± 0.04, Tliese results, ftersfo™ > ; 
mmt to corrolsoR^ ths meojtes fnk«d 
ttw isreakdoM of fat ^oam dur^ turtx>- 'r f 
iont flow condttiona. How*vor, iharo is no f^i"*\; 



at m rn^-^'M 
nm. 

ti®t!»t3t».,-j.i;;* 



Oavies (1^ the 
tat g!d9Ui08 cim be desedbod by ti® tistsw-jpi 5; 
ianoa thaory put tonvard by Kdmegofw, '" 
A&£»Ml^ to Rl^tps {197S, 1865), tte 
teadcdoivn of liw gtobulae at the enbanos 
to the limtogtni^io!; valve ean b@ {te^^; 
seribod by the Taylor an^fsls tt stMag 
imem. Ths design el the 



cfiamber ^awa% a md. 
B«fm if m forees ttiM lead to tf 
tlie M gksteJta am 
g^»@ciw Mmise on 
I Is ^p^arant^ not ths ' 
A!tbM#! the sm/m timm of the < 
d^^U^km t) »» >es«!t of an ( 
pesimerM artefact and of its 
©OTsequenea (the ssfeftraim is wsy j 
tow), et^hors (Bechsr, 19S7; r 
197S: Toffibejg, have 1 



(E). m^Of m eonesotratkm aSjove 
Vislds (P^ 40 yPa or £^ 60 W anc 
1g%) mm muM in ars incMsa in 
ska This inof@ase, c 
by Tomb«!g (19S8), sitotiSd im 
coat^cmoe is the domhan! fad 
l!^ Si® final steplst sfee d th© 
However, !h» vafidtty of me 
tm@ tssm m@4 for produs^ 
and (telarrnirting aveiissa size is 
m. In the pmmA study, it k 



mth imraa^g pi^ure w^ld at 
fggd t« 00 tasmt (tosas® in globda 
as ths minimum is wry shaHw. An 



ersass in smtjistatfors intetwity i^&m ep- 
SmsS eemMons, whtt ca«^ a rstaUvely 
smaB cten^ in memgs dropte size, r®- 
$u3ls in sjnneoes^fy msig^ smsmtsi^. 
rm opBma! omdifior! eorrsspwsded to Ps 
SO ypa. Ths iwiteeiQR In fat gk^is d£e 
havg various consequsrase®. Emuteions 
wMdt contain smsM di^to have a ten- 
dency ts bs more slabie with rsspact to 
maining {Btdkm' tew), ml to eoslescas 
mm timn tho^ oon^islr^ la^ dm;iets 
IMaeRiSdiis. 1S70). (tosonif^ to the ysc 
RKchte apppctss^!, which eonsisifis IBwn 
blliiy to an energy terier, the osn^ms- 
slsnal fiw enasw bante eafs t», Mwter 
8«n» ewwiUoas, pfopostiotal to Ho«f- 
m>t, in pisite &s@m am m m 
gr^t as prgdkstsd by Ihesa equaions 
{Wa^sara and Oortwjjn. 1975; DIddnsen 

IS the avemgt partisie to can pswMe 
soms InfsMmaSon abmil tha bshavlw of 
emulsior®, m©^ aSentien shoufd, how- 
«var, b® pg^d to ths top end fiJ toiffe. 
trtbiMoo as mm d ms^Sy am 
Msmily tiret fnmJfe^ by th® behaitor of 
ttw tersest dmplete. mtaam Ih® sjtelrilju- 
iioi! wWifi of m 0sMm is an ««&®msty 

an emMision. It not isesn s&icM In 
grsa! depth. Waistm (107^ «te^tris!ed 
Stat me mmis wm of Msiobite m h&- 
mogsnized mic shatpiy inmasss wiS! i» 
Iwm^rtotion pmssisfe «0 < P < i MPaK 
ssaehe® a rnasdrnMrn {P s S yPa} bsfof® 
smtsinl^ telHy eommt wvd sttaJning a 
SmH {P £ 30 MiPa). Thisw (©suits vm& 
partSy cenHnned by Tosr^tg (1880) 
k^ Mm feehafior of various pmSsh stabh 
Steed amutekm made by a sertfter. in the 
Pfwent study. vaM for 20.4 UP»iPs 
7@.3 ypa, m tmM mmsM a behsvbr 
that diflcsBd ss a toctta of biSter fiw- 
oenlmtion w8%). At qute ht^ [Sq, 
in oontomuty whh pswieusty mamiimed r©- 
iMte, tl^ mmm wm of tti© te sSo&ule 
dis&lbution dlmSrstehsd as a fundion of 



G8nc«rHeafiom, ^» behmdw was mmfs&S. 
AB^ioush tfi@$a tB®n^ sliouBd b& liitd?pf®t- 
€4 swie (isA of atturs^ tn 

ASba ^ - a ^ jfc.jF alkA -t- , -a II -J - 

sie oeierniinaiion os im stgn^un ^via* 
low 1^ valtse)i it app^!% ti@nd3 
ftsaf central points sMIar to SJws® r©- 
ported dsewliera. At the enOpo^ts of tha 
esspeiimnt^ des^, isands sf@ tmsch 
more Mhajft to s s t^ife fi, ji^ifif^teify whas* 
m dscmase bs as a func&iR of {BQ at 
high P sitsuld 0ftes fons Ihs standsM sJav}* 
sikxis) isss gfacted than 4, by M 
muisiRestloftMsnAy. 

EKsot of amMt^tlOffi tanspefa^re 

^les Gauii, ft has bsen msognizsd 
th® afTictsncy of tho ratui^llcstion pro* 
cess fs very im m tha praaenee of @M 
fat (Kea^, 1981). Cossawpiaatfy, tha 
prodiMlon of oINrM^ter emuteiona Is 
nonnally safiied OiA at tasnpafatuFaa 
the final melili^ tempsratura of th« 
fat {T, » 40 oQ, Jannesa and Waisti», 
1@®4>.'S8veml attthom, sAi«%ir^ tha h&- 
cnsganization of mills, tave aliowi that an 
bmsse of to «G in tsmp«m{u!» Mwaen 
40-70 "C deoBasas tha avar^ dlanm- 
lar of ths fat §iohul@s by ®-8% {Walaba, 
1978) to 10-15% <Sw«6tsu' and Midr. 
13S3). This effaex wsakans itt mm^^m 
^ms m «C. M sKpaosd. an Irosasa In 
ten^rature batwsan 3i-^ tssiifted 
h a decrease in the averafle dtameter of 
« S%/1Q «0. Mhough e^suatlon [11 do@a 
not piB^ict that ^ ^ssosity of eMmr 

in turts^nt How. a deeraasa of «4a- 
ctKSity wiQ undaistsmd^ly affaot ths fata 
«^ passegs through the smu^Hler ^ M 
saas of di^up^n of tha gtebulas. Walsbai 
(1974. 1983) suggestesd that an inoaasa 
^ tha vi^sos^ of d^psfsod phass 
(jj^ shcx^d oonsspond to a dsfomatisn 
^ms of a droplet ^rgar tie diataetar- 
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flm® si an «ddy. As the smaSiest ed- 
4te am pr@smiAfjr mt^t sftediv® 
(ttray have Ih® hl^si kinetic sr»to). en 
In ^0 should M to a \@m 



wss indeed »>8 Moreovm. an fn- 
cims9 m ien^mtym chaises m m 
QompoMan variables toS dstemtins ad- 
sospton; tet (Steisas te sSI amS «ss iree- 
mta into dl b@- 
hydfcptiol^ intsfasliQns 
Ihs totaf^is ps^^JitbSy ^@&frt@ mors in- 
(St le^l to m-m °Q, aitd Ihe 

to as a solvmi Sef 
SRd for JtjidmisltQte 
Mofss. Atoovs 82 X. the stf®rag» 
tSamtsr tamsed 8%ntly. AMhougts this 
fma Smss ©sipWrwi, it rtioirtd 

on s^rage dtamtsf o! STts tat 
gioi»4@s Is falssively tow: lamperatore 
os% es^teiss 4.814 Ctat^ M) el th® loial 
vartano* ot teg,o Ccg and batwMit 82 and 

log »C It f^reis@iifs < 1% which is mush 
lowsr than tiis @^p@rimsntaj enw 
(-6.3%). *l©f®ww, 8118 steSsteal in- 
emms in ify is 8 eonssquerscs ^ the 
m^tstMSrWita raoiainas from an siiiw' 
sion ftal was rs@l repsatsd (No » ^) and 
<sm@spm^ t& an extmms point (star 
point) b Mw ewpedmsittai <Mgn, wwas 
! in a similwnisnfssr by the tsm- 
I (l^l@ V). 



r!m@md^to dl^ncsr of d^ predwts 
when it is > 10% ^mm, 197^ FhipfKi, 
1§S§). tits mMuldizailofs of m model 



wt%) resuKsd In a vssy ^grri&wtt ksoaasis- ;-• '■ 
in m smm dtemsser sf the fat 
(OJ (Is&to !!. % 1) and in the to sSsijSsy. - 
ttej (evat law ^ms^) 111, ^ 3). An : 
increase in Sh© to ©SKS^nisaeBnresuBsdfe - 

the rask* d airtadants fel affiedsd shs m^^; 



m mm coffiste bsfess feeew by,a 

{fencjf to to aase "^asWa" ste 

Tli» adStism ef 

'm & ctacmass ^ irtedaeia! tenaiofi {% 
ducas ^ inMaelal mm^ (^^.ot, 




1 



AS^m diang® in M 



and tiweijy ths L^c© pimstm wKeftS 
b^isndsS In re*«frig bom lha smi^ i 
qui!em«r« fo torn srmif^m^ and 8ts c^.^ 
Ist d2a M eait tai stolned. i 
0!% holda if iis rsH 
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Docket No.: 20523 US (C038435/01 20240) 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: 

Chyi-Cheng CHEN and Bruno LEUENBERGER 
Serial No.: 09/726.880 
Filed: November 30, 2000 

For: A VITAMIN POWDER COMPOSITION 
AND METHOD OF MAKING 

DECLARATION OF MR. HERMANN STEIN UNDER 37 C.F.R. 61.132 

Commissioner for Patents 
P.O. Box 1460 
Alexandria. VA 22313-1450 

Sir: 

I, Hermann Stein, a citizen and resident of Switzerland, hereby declare as 

follows: 

1. From April 1958 until September 1961 I studied chemical laboratory assistant at 
Farbwerke Hoechst AG, Frankfurt/Main Hoechst. Germany. From April 1963 until March 
1966 i studied chemical engineering at Paui-Ehriich-Schule, Frankfurt/Main, Germany. 

2. Employment history: 

• April 1 958 - March 1 963 chemical laboratory assistant at Farbwerke Hoechst AG 

• April 1963 - March 1968 chemical laboratory assistant and chemical engineer at 
Battelle-lnstitut e.V., Frankfurt/Main, Germany. Development of new high 
temperature polymers and new resins for cosmetic applications. 
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• April 1968 - November 1982 at F. Hoffmann La Roche AG. Basle Switzerland, 
development of new cosmetic products, starting as head of development 
laboratory and finally chief of cosmetic development department. 

• December 1982 - January 1984 at Vick International Paris, development of new 
cosmetic products and know how transfer cosmetic department Hoffmann La 
Roche to Vick International. 

• February 1984 - January 2002 at F. Hoffmann La Roche AG, Basle, Switzerland 
and later on Roche Vitamins AG, Basle Switzerland: Development of new 
vitamin product formulations, improvement of existing vitamin product 
formulations and development of new production processes for vitamin product 
formulations. Position: Head of development laboratory and mini plant, process 
engineer for pilot plant production trials. 

• Since March 2002, I have been a technical consultant for Roche Vitamins AG 
and DSM. 

3. The present application discloses and claims powder compositions containing at 
least one fat-soluble vitamin dispersed in a matrix consisting of an emulsion-forming 
composition selected from the group consisting of a natural polysaccharide gum, a 
mixture of polysaccharide gums, a protein, a mixture of proteins, and mixtures thereof, 
wherein the fat-soluble vitamin is present in the powder composition in the form of solid 
droplets having an average diameter of about 80 to about 120 nanometers (nm). 
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4. I am aware that a Final Office Action issued in the above-identified application on 
February 23, 2004. I understand that claims 1 and 3-15 were rejected under 35 USC § 
103 over Stein et ai, EP 0 937 412 ("Stein") or Stein in view of Ford et a/., 5.607,707 
{"Ford"). (Paper No. 02122004 at 2.) I further understand that claim 17 was rejected 
under 35 USC § 103 over Stein atone or Tritsch et ai, EP 0 841 010 ("Tritsch '010") 
alone or in combination with Ford in view of Finnan et ai, U.S. Patent No. 4,830,859 
("Finnan"). (Paper No. 02122004 at 5.) 



5. i am a co-inventor of the subject matter described and claimed in the Stein 
document relied upon by the Examiner in rejecting the claims of the above-captioned 
application. Stein is entitled "Preparation Of A Finely Divided Pulverous Carotenoio 
Preparation" and discloses "a continuous process for converting carotenoids, retinoids 
or natural colourants into finely divided pulverous forms which are particularly] required 
for colouring foodstuff[s] and animal feeds." (Col. 1 , paragraph 0001 .) In particular. 
Stein discloses a five step process: 

a) forming a suspension of the active ingredient in a water- 
immiscible organic solvent optionally containing an 
antioxidant and/or an oil, 

b) feeding the suspension of step a) to a heat exchanger 
and heating said suspension to 100-250X, whereby the 
residence time in the heat exchanger is less than 5 sec, 

c) rapidly mixing the solution of step b) at a temperature in 
the range of 20-1 OO'C with an aqueous solution of a 
swellable colloid optionally containing a stabilizer, 

d) removing the organic solvent and 

e) converting the dispersion of step d) into a pulverous 
preparation. (Abstract and col. 1-2, paragraph 0008.) 

6. During the research that lead to the invention disclosed in Stein, my co-inventors 
and I, using the knowledge available at the time, attempted to produce the smallest 
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possible particle size. In particular, Example 5 was included with a view toward 
optimizing the process by producing the smallest possible particle size. Example 5 is 
reproduced below: 

Solvent: methylene chloride, direct heat transfer (steam). 

9.25 kg Fish Gelatin, 18.5 kg of sugar and 2.5 kg of Ascorbyl 
palmitate were dissolved in 30.25 kg of water In Kettle 1 . 
The pH-vaiue of this matrix was adjusted with NaOH (20%) 
to 7.2 - 7.6. 

6.0 kg of p-Carotene. 0.75 kg of dl-a-tocopherol and 3.0 kg 
of corn oil were dispersed in 30.0 kg of methylene chloride in 
Kettle 2. 

The p-carotene suspension was fed by pump 6 with a flow 
rate of 20 kg/h to the heat exchanger 4 where it was mixed 
with steam to reach an outlet temperature of 145X. The 
residence time in the heat exchanger 4 was 1 .3 sec. The 
matrix was pumped by pump 7 with a flow rate of 30.4 kg/h 
to the Kettle 3 where the solved P-carotene was mixed with 
the matrix and emulsified in it. The emulsion was cooled 
down to asX in heat exchanger 5. 

Methylene chloride was removed from the emulsion by using 
a vertical evaporator. The resulting emulsion showed a 
particle size of the inner phase of 196 nm and was spray 
dried. 

The final product has a p-carotene content of 9.9%, El/1: 
1120, Amax* 440-460 nm. The powder was well soluble in 
water, the solution has a very intensive yellow color. (Col. 6, 
paragraph 0054-0058.) 
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Figure I is reproduced for clarity: 




1 

I IQ 8 1 

7. As Example 5 shows, at that time, at best we could produce particles sizes of 
about 196 nm. Based on my unique knowledge of the methods and compositions of 
Stein, and my long experience in the area of the production carbohydrate matrices, It is 
my opinion that one of skill In the art at the time of the above-captioned invention 
familiar with the disclosure of Stein could not have produced particles of the presently 
claimed size. 

8. Moreover, it rs also my opinion that one could not have predicted that the 
process of the present invention would produce significantly smaller particle sizes than 
the methods of Stein. 

I declare further that all statements made herein of my own knowledge are true and thai 
all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or Imprisonment, or both, under Section 1001 of 
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Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issuing thereon. 



Dated: 



Hermann Stein 
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